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SURGILON® 


... produce minimal reaction 


* D&G Dermalon Sutures (processed from nylon mono- 
filament) are smooth, uniformly round and abso- 
lutely non-capillary. They are unaffected by tissue 
fluids and free from irritating properties... produce 
minimal tissue reaction. Indicated for skin closure, 
tension suturing, plastic and dental surgery. 


DAVIS & GECK, INC., srooxtyn 1, NEW vorK 


D & G Sutures 
Prepared from Nylon 


D&G Surgilon Sutures (braided nylon) are specially 
processed to render them non-capillary. They pos- 
sess adequate strength and flexibility and proper 
elasticity—produce minimal reaction in tissue. Indi- 
cated for a wide range of applications as a buried 
suture; especially in artery, gastro-intestinal, 
nerve, plastic and thyroid surgery. 


ASTLEY PASTON COOPER (1768-1841)—A great surgeon and a great 
teacher, Astley Paston Cooper was largely responsible for mak- 
ing London the surgical center of the world in the early part of 
the nineteenth century. He was the first to ligate the abdominal 
aorta successfully, and the first to amputate a leg at the hip 
joint. His greatest contribution to surgery, however, was in 
advancing and putting into wide practice the principles of anat- 
omy and surgery established by the pioneering John Hunter. 
Most famous of his published works is his Treatise on Hernia. 


ie, 
— 
4 
wy 
> 
4 
meee 
war 
age 
ra 


Flo-Cillin “96” 


CRYSTALLINE PROCAINE PENICILLIN G IN OIL 


ALUMINUM MONOSTEARATE, 2% 


With Fio-Citiin “96” you can avoid the frequent in- 
jections that make some penicillin patients feel like pin- 
cushions. A single 1 cc. injection every 48 hours con- 
stitutes full penicillin dosage in all but exceptional 
cases. And this gives ample margin for safety, because this single 
injection of 1 cc. provides therapeutic blood levels for 96 hours 
in 90% of patients. 

Free-flowing FLo-Ciiuin “96” spares you many annoy- 
ances too. It is constantly fluid, needs no prolonged shaking, won't 
“settle out.” Whether your syringe is wet or dry, it won't clog the 
needle. It saves your time in office and home treatment, and of 
course it saves valuable nursing time in the hospital. 

You can obtain this remarkable new repository peni- 
cillin from your usual source: of supply. In rubber-capped 10 cc. 
vials, and in 1 cc. cartridges for use with the B-D Disposable Car- 
tridge Syringe and the B-D Metal Cartridge Syringe. 


(800,000 units per cc.) 


LABORATORIES INC. 
SYRACUSE, NEW YORK 
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for making 
red blood cells 


Liver-stomach concentrate 
iron 
vitamin B complex 
. .. these are known raw materials for erythrocyte maturation. 
All are contained in Pulvules ‘Lextron F.G.’ (Liver-Stomach Concentrate with Ferrous 
Gluconate and Vitamin B Complex, Lilly). “F.G.” refers to ferrous gluconate, a well- 
tolerated iron salt preferred by many clinicians. Pulvules ‘Lextron F. G.’ prescribed 
according to individual requirements will adequately treat any type of anemia which 


responds to liver or iron therapy. Available in bottles of 84 or 500. 


COMPANY. 
is 6, Indiana, U.S.A. 
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PROLONGED 
1% to 2 hours or more. 


e@ WELL TOLERATED 
Little or no fall in blood pressure, low 
incidence of nausea or post-spinal headache. 


OCAINE 
Supplied as 1% solution (10 mg. per cc.) in 
. _ eal ampuls of 2 cc., boxes of 10 and 50; and 

as ‘“‘Niphanoid”’ powder, ampuls of 10 mg., 


15 mg., and 20 mg., boxes of 10 and 100. 


In circulatory emergencies... 


. . . during surgery combat 
< Inc. hypotension with 


New Yorx 13, N.Y. Winsor, Ont. NEO-SYNEPHRINE® HYDROCHLORIDE 


° BRAND OF PHENYLEPHRINE HYDROCHLORIDE 


1% Parenteral Solution...1 cc. ampuls and 5 cc. vials 
Pontocaine and Neo-Synephrine, trademarks reg. U.S. & Canada 
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General information 


AMERICAN JOURNAL OF SURGERY 

| does not hold itself responsible for any 

statements made or opinions expressed 

by any contributor in any article published 
in its columns. 

Articles are accepted for publication with 
the understanding that they are original con- 
tributions never previously published. All 
manuscripts are subject to editorial modifi- 
cation, and upon acceptance become the 
property of THE AMERICAN JOURNAL OF 
SURGERY. 


A reasonable number of illustrations are 
supplied free of cost; special arrangements 
must be made with the editor and publishers 
for excess illustrations and elaborate tables. 

Reprints are furnished on order. Prices 
are quoted when articles are in page form. 

Material published in THE AMERICAN 
JOURNAL OF SURGERY is copyrighted and may 
not be reproduced without permission of the 
publishers. 

Change of address must reach us by the 
15th of the month preceding month of issue. 


PREPARATION OF MANUSCRIPTS 


Text. Manuscripts are to be typewritten, 
on one side of the paper, with double spacing 
and good margins. The original should be 
sent to the editor and a carbon copy retained 
by the author. 


Illustrations. Illustrations must be in the 
form of glossy prints or drawings in black 
ink (never in blue). On the back of each 
illustration the figure number, author's 
name and an indication of the top of the 
picture should be given. Legends for illus- 
trations are to be typewritten in a single list, 
with numbers corresponding to those on the 
photographs and drawings. Please do not 
attach legends to the pictures themselves. 


Bibliographies. Bibliographic references should 
be at the end of the manuscript and not in 
footnotes. Each reference should include 
the following information in the order indi- 
cated: Name of author with initials; title 
of article; name of periodical; volume, page 
and year. The following may be used as 
a model: 


Puaneur, Louis E. Indications and technique. 
Am. J. Surg., 25: 446, 1937. 
The author should always place his full address on 


his manuscript. 


The subscription price of THz AMERICAN JoURNAL oF SuR- 
Gery, is $12.00 per year in advance in the United States; 
$14.00 in Canada and Pan-American countries and $15.00 in 
foreign countries. Current single numbers $2.00. All Special 
Numbers $4.00. Prices for such back numbers as are available 
will be quoted on request. 


Address all correspondence to 


The American Journal of Surgery 


49 WEST 45TH STREET - NEW YORK 19 
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SOLUTIONS 


The complete range of sizes and per- 
centages of dextrose, salt and other 
special solutions in the Vacoliter meet 
everyday professional requirements. 


BLOOD EQUIPMENT 
Baxter Transfuso-Vacs, Centri-Vacs and 
Plasma-Vacs and accessories reduce 
contamination risk and make for safer, 
simpler blood and plasma transfusions. 


integrated 
# parenteral therapy 
program 


ACCESSORIES 


Expendable sets for administration of 
7 blood, plasma and all Baxter solutions 
are supplied to the hospital sterile, 
non-pyrogenic and ready to use. 


Baxter offers hospitals a complete, 
efficient, integrated service. Uniform 
containers, standard closures, simple 
accessories, proven techniques make the 
Baxter program easy to learn. No other 

method is used in so many hospitals. 
Write for descriptive literature. 


BAXTER RESEARCH 


The modern research department through 
@ progressive development of new solu- 
tions, new products and better methods 
is a significant part of the Baxter program. 


EF a Pioneer Name in Parenteral Therapy ‘ 


Manufactured by BAXTER LABORATORIES 
Morton Grove, Illinois * Acton, Ontario 


ae Produced and distributed in the eleven Western 
eae states by DON BAXTER, Inc., Glendale, California 


AMERICAN HOSPITAL SUPPLY CORPORATION 


Distributors East of the Rockies ’ GENERAL OFFICES: EVANSTON, ILLINOIS 
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(BAUER & BLAGE 


Non-Absorbable Sutures 


for more efficient operating room technic 


Ligatures for blood vessels or tissue masses? 
Retention, or “stay” sutures? 
Delicate plastic repair suture? 

Ordinary skin closure? 


Whatever the technic or preference, there is a suitable 
CURITY suture with which the nurse can anticipate any 
command of the surgeon. 


The economy of zyror*—the original nylon suture—is 
an important advantage. zYTOR is packaged in 50-yard 
non-sterile dispensing reels. Either in single or multi- 
filament strands. ZYTOR sutures may be sterilized repeat- 
edly without significant loss of tensile strength. For all 
types of work calling for non-absorbable material, zYTOR 
sutures may be used with implicit confidence. 


However, when sPEED is the factor, a quick tear of a 
sterile envelope—and the curtty Dermal or Tension suture 
is ready for use. 


Other types and put-ups of currtry Non-Absorbable 
Sutures are available through your dealer. 


You can rely upon any type of CURITY suture material 
for dependable performance. 


ORDER THROUGH YOUR DEALER 


Curity Suture Laboratory *Reg. U. S. Pat. Off. 


Division of The Kendall Company, Chicago 16 


ESTABLISH A FINE BALANCE 
OF NECESSARY CHARACTERISTICS 


SUTURES 
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Antibiotic therapy is greatly simplified when 
C.S.C. Crystalline Procaine Penicillin G in Pea- 
nut Oil with aluminum monostearate is pre- 
cribed. A single 1 cc. injection (300,000 units) 
produces therapeutic blood levels for 96 hours in 
over 90% of patients, and for 48 hours in all patients. 
For certainty of therapy, this preparation need 
not be given, as a rule, more often than once 
every other day. 

Crystalline Procaine Penicillin G in Peanut 
Oil-C.S.C. contains 300,000 units of micronized 
procaine penicillin per cc., together with 2% 
aluminum monostearate for producing a thixo- 
tropic suspension. This outstanding penicillin 
preparation is free flowing and requires no re- 
frigeration. It is indicated in the treatment of 
most infectious diseases amenable to penicillin 
therapy. 

Crystalline Procaine Penicillin G in Peanut 
Oil-C.S.C. is available at all pharmacies in eco- 
nomical 10 cc. size rubber-stoppered vials (300,000 
units per cc.). Also in vials containing 300,000 
units (1 cc.), in boxes of five vials. 


CRYSTALLINE PROCAINE PENICILLIN G 


IN PEANUT OIL 
WITH 2% ALUMINUM MONOSTEARATE 


LSC 


A DIVISION OF COMMERCIAL SOLVENTS CORPORATION, 17 EAST 42ND STREET, NEW YORK 17, NEW YORK 
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> All-Purpose JUNIOR AUTOCLAVE 


bs (MODEL 8816) 


@ Fully automatic and self-compensating 
for all types of loads. Presents a radical departure in autoclave design that 
meets every requirement wherever a single, pressure 

@ Requires no valuable floor space. May gle, p 
be placed on any flat surface and oper- steam sterilizer of small size is indicated. Duplicates 
ated from convenient electrical outlet. in every respect the efficient, precision performance 
of.standard size “American” Surgical Supply Steri- 


is all- it with 8"x8"x16" 
lizers widely used in hospitals. 


chamber will sterilize instruments, dress- 
ings, rubber gloves, solutions, antibi- 
otics and all allied loads. 


@ The unit is automatically “burn-out- 
proof” and operates by one control 
lever which governs the complete func- 
tional cycle. 


Diagrammatic comparison of Model 
8816 and 8"x16” cylindrical type. 
Note accommodation of 2 instrument 
trays instead of one. 


Hospital Sterilizing 
Efficiency to the 


PROFESSIONAL OFFICE 
LABORATORY CLINIC 


SPACIOUS, DOUBLE-CABI- 
NET MODEL DB-16 is ideally 


constructed to accommodate 
MODEL 8816, thus combining WRITE TODAY for complete information 
the essentials of a practical AMERICAN STERILIZER COMPANY 


— Supply for the private 
office Erie, Pennsylvania 


4 
one 
0 
/ 
if 
\ 
i 
‘ 
A 


12 


Better Instruments 


for Modern Surgery 


Instrument 


The clockwork precision of a modern operation requires instruments 
as accurate, as reliable as the surgeon himself. They must not fail. 


The three instruments illustrated below will never release their 

self-locking grip until the surgeon releases it. The Tru-Grip be 

ratchet modification, a J. Sklar Manufacturing Company refine- : : 

ment, keeps the jaws perfectly aligned at an angle that assures i : X 

a positive grip. There can be no creeping or slipping. The | : 

position of the ratchet release affords protection against 
damage to rubber gloves. 


As a further assurance of reliability, these are American- 
made stainless steel instruments . . . further proof of Sklar 
superior quality. 


BVINS 


LONG ISLAND CITY, N. Y. 


SKLAR PRODUCTS ARE AVAILABLE THROUGH ACCREDITED SURGICAL SUPPLY DISTRIBUTORS 
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SHARP DORM! 


Ultraviolet irradiation of plasma destroys not 
only all bacteria but also any viral contaminants 
that might cause homologous serum hepatitis. « 
You may therefore administer irradiated Lyovac 
plasma without danger of hepatitis. - Stable, port- 
able Lyovac Normal Human Plasma (Irradiated) 
is prepared from fresh, citrated, human blood of 
healthy donors, according to regulations of the 
National Institute of Health. The plasma is pooled, 
flash frozen, dehydrated from the frozen state under 


Homologous 
Serum 
Hepatitis 


high vacuum (lyophile process), and sealed under 
vacuum. * Blood substitute of choice for emergencies, 
irradiated Lyovac plasma is quickly restored, 
needs no typing or crossmatching, and each unit 
is osmotically equivalent to two units of whole 
blood.» Lyovac Normal Human Plasma (Irradi- 
ated) is supplied in vacuum bottles to yield 50 cc., 
250 cc. and 500 cc. of restored, irradiated normal 
plasma, or smaller quantities of hypertonic plasma. 
Sharp & Dohme, Philadelphia 1, Pa. 
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From and for every land in which modern surgical methods 

are known and practiced come new clinical reports on the use 
of Pentothal Sodium for intravenous anesthesia. Now numbering 
more than 1130, these reports testify to the widespread and 
continuing interest of the medical profession in Pentothal 
Sodium. But more than that, they cofstitute a detailed, 

accurate and authoritative guide covering every phase of its use. 
With such a guide available, Pentothal Sodium for intravenous 
anesthesia can be used safely, conveniently and effectively. 
Descriptive literature—reviewing indications and contraindications, 
advantages and disadvantages, precautions and techniques— 

will be sent promptly upon request. Just drop a line to 

Assott Laporatories, North Chicago, Illinois. 


New Pentothal Film 


® 
Medical groups interested . 
in a color motion picture entothal odium 
showing the uses and 


(STERILE THIOPENTAL SODIUM, ABBOTT) 
obstetrical procedures may 

arrange for a showing by 

writing to Abbott Laboratories, 

North Chicago, Illinois. FOR INTRAVENOUS ANESTHESIA 
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avoids price-buying penalties 


When applied to a fine precision instrument, “quality” im- 
plies the use of the best basic materials, workmanship of 
unsurpassed skill, and superior methods and facilities essen- 
tial to quality production. 

Obviously, a superior quality instrument costs more to 
produce... and such quality logically justifies a nominally 
greater selling price by virtue of the longer and more satis- 
factory service assured. 


RIB-BACK BLADES 


afford an excellent example as they are built up to a quality 
—not down to a price. Although their initial cost is slightly 
more per dozen, a cost analysis over a given period will often 
reveal that their comparative cost is actually less per indi- 
vidual blade. 

The buyer is assured of 12 perfect blades in every dozen 
Rib-Backs purchased. Their superior cutting efficiency and 
longer periods of satisfactory utilization are factors that 
reduce blade consumption to an economic minimum. As 
many quality-conscious hospitals already know, Rib-Back 
quality avoids price-buying penalties. 


Ask your dealer 


BARD-PARKER COMPANY. INC. 
Danbury, Connecticut 
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This is the Formula: 


Each fluidounce of Livitamin with 
Iron, prepared with an attractive, — 


palatable vehicle, presents: 


Iron and Manganese Peptonized. .30 gr. 


(Equiv. to 45 mg. elementary Iron) 


(Equiv. to 140 mg. elementary Iron) 
Thiamine Hydrochloride (B,)..10 mg. 
Mipomavin mg: 


Nicotinamide (Niacinamide). ..25 mg. 


Pyridoxine Hydrochloride (Bz). .1 mg. 
Pantothenic Acid.............5 mg. 


Liver Concentrate 1:20........45 gr. 
(Represents 2 oz. fresh liver) 


Rice Bran Extract. As gr. 


Iron Peptonized, N.F........12% gr. 


The Blood Picture 
Responds More Quickly 


While iron is essential for hemopoie- 
sis, recent findings give evidence of 
the important rcle in blood formation 
played by B-complex vitamins and 
certain factors occurring in fresh liver 
concentrate. This approach may be 
considered as “Supported Therapy,” 
from which rapid correction of both 
the blood picture and the systemic 
manifestations of anemia may be 
expected. 

Livitamin with Iron is indicated in 
hypochromic anemias regardless of 
origin and routinely during pregnancy 
and lactation. Its liquid form and pal- 
atable taste make it especially valu- 
able for administration to children. 
Adult dose, 3 to 4 teaspoonfuls 3 


times daily. 


THE S. E. MASSENGILL COMPANY 
Bristol, Tenn.-Va. 
NEW YORK - SAN FRANCISCO - KANSAS CITY 
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@ U.S.P. Graded 00000 to 2 = ; 
@ Uniform Size 
@ Uniform Strength— ze 
ai double that of “store” cotton. aes 
= @ Light Blue Color—non-toxic to tissue—the color z= 
approved by the Food and Drug Administration. 
: In many ways, Gudebrod’s New Hand-Craft is the # 
cotton suture surgeons have always wanted—in a precision- 
standardized form. Prove to your own satisfaction its = Z 
strength, uniformity, smoothness and pliability. Write for i ACTUAL STRETCH 
trial lengths today to Gudebrod Bros. Silk Co., Inc., GUDEBROD THREAD A THREAD B 
225 West 34th St., New York 1. Graph shows breaking strength of two (size 50) } 


cotton sewing threads and the new Hand-Craft 
Cotton Suture (size 4-0). Note: Gudebrod is su- 
perior in two ways: (1) 20-95% greater strength 


if than either thread and (2) greater uniformity. 
Bee Every Hond-Craft Suture has virtually the same 
# breaking point. 
a PIONEER MANUFACTURERS OF COTTON SUTURES 
J @ 
oo Also makers of: Champion-Paré 
Serum-Proof Silk, and other Champion sutures 
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OLUMBIA University on January Ist 
embarked upon a new program of co- 
ordination and integration of the widespread 
physical medicine program which has been 
developed under impetus from a grant of 
$400,000 from Bernard Baruch through the 
Baruch Committee on Physical Medicine. 
President Dwight D. Eisenhower of Colum- 
bia announced that Dr. Robert C. Darling 
will serve as coordinator of the program. Dr. 
Darling is associate professor of medicine at 
the College of Physicians and Surgeons and 
chairman of the physical fitness subcommittee 
of the Baruch Committee. For the past three 
years Dr. Darling has served as director of 
research in physical medicine at Columbia—a 
post he will retain. His new title will be co- 
ordinator of physical medicine and rehabilita- 
tion. The new program will deal with the 
instructional and research activities in physical 
medicine at Columbia-Presbyterian Medical 
Center; the Institute for the Crippled and 
Disabled, which is affiliated with Columbia; 
the instructional program in physical and 
occupational therapy at the Medical Center 
and Teachers College and training projects 
for both technical and medical personnel at the 
Medical Center as well as eight other hospitals 
in New York City. The Institute for the 
Crippled and Disabled, created immediately 
after World War I, has become a leader in the 
field and was instrumental in training large 
numbers during and after World War II. 


EARLY 2,000,000 veterans received out- 

patient treatment from the Veterans 
Administration during the fiscal year ending 
June 30, 1948, the Veterans Administration 
announced. The treatments were given by 
Veterans Administration at regional offices, 
hospitals and clinics and by private physicians 
cooperating with Veterans Administration in 
providing “‘home town”’ care for veterans with 
service-connected disabilities. Treatments aver- 
aged three per veteran, or a total of 5,233,680. 
Individuals treated numbered 1,937,842. 


Outside the Ivory Tower 


Private physicians treated 761,185 veterans, 
or about 40 per cent of the total. The physicians 
were paid $11,437,870 for 2,735,450 treat- 
ments, for an average of $4.18 per treatment or 
$15.03 per veteran undergoing medical care. 
Veterans Administration staff doctors during 
the year treated 1,176,657 individual veterans 
and provided a total of 2,498,230 treatments. 


OMETHING new in adult education— 

scientific medical instruction for medical 
practitioners by radio—will be carried on by 
the University of Wisconsin Medical school 
next year. Dr. Llewellyn R. Cole, coordinator 
of graduate medical education, says the first 
program will be given in February. 

The University for many years has served 
Wisconsin doctors with short refresher courses 
on the Madison campus and in other areas of 
the state. “Putting this service on the radio 
will enable a larger group of doctors, who 
cannot leave their practice to attend sessions, 
to get the advantage of these refresher courses,” 
Dr. Cole points out. The Wisconsin State 
Radio council FM network will carry the 
broadcasts of the medical conferences, sym- 
posia and lectures. County medical societies 


will make local arrangements for the reception 
of the FM broadcasts. 


MacGregor Instrument Company of 
Needham, Mass., pioneers in the hypo- 
dermic needle field, announce what they 
consider to be the most important hypodermic 
needle advance of the past twenty-five years, 
the new VIM needle made of ‘Laminex” 
stainless steel. Laminex is the brand name for 
a new stainless steel never available before 
for needle manufacture. It is laminated steel; 
a stainless steel with the temper of high carbon 
steel. Needles made of this steel are unique in 
strength, toughness and freedom from break- 
age. They are stiff enough to prevent easy 
bending and destruction of the point yet hard 
enough to prevent premature deflection; they 
take and hold a sharp point and cutting edge 
indefinitely. 

(continued on page 36) 
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6's the best yet!” 
... fits all arms, snugly; 
e% thus, readings are accurate.” 
“ ... in surgery, the operators take 
yours in preference to the others.” 
“.,.. this is IT: fits every size arm, stays 
. in place, saves time, is more accurate.” 
. “ ... all of our anesthetists are unanimous 
in approving them.” : 
| 
‘“... easy to apply, does not slip, makes readings 
ee more accurate. May we have three more?” “ 
These are the comments of some of the physi- 
" cians who “tried out” our Pressure Sleeve—in 
ss private practice, in clinics, in hospitals (includ- 
a ing operating rooms). These statements bear 
testimony to the practicality and clinical effec- 
tiveness of the new Sleeve. 
To sum up briefly—the Spencer Blood Pres- 
sure Sleeve has these advantages: 
1) Can be quickly adjusted to fit exactly ; 
any size of arm. ad 
2) Cannot slip out of place; fits snugly and 
evenly so that readings are accurate. 
3) A convenient tape loop is attached so 
that an aneroid manometer can be 
slipped on instantly—to remain attached 
permanently if desired. |SPENCER, INCORPORATED 4 
|139 Derby Ave., Dept. JS, New Haven 7, Conn. 
As a service to the medical profession, the jCenada: Spencer, Ltd., Rock Island, Que. 
Spencer Blood Pressure Sleeves are sold to 
. Please send information relating to the 
dealers in Spencer Supports at less than cost. \Spencer Blood Pressure Sleeve. 
Suggested retail price: $2.50. | 
Name M.D. 
For complete information, send coupon at right. Hospital i: 
Or, for a dealer in Spencer Supports, look in tele- | 
phone book under “Spencer corsetiere” or “Spencer Sweet 
Support Shop”. iCity & State 2-49 


SPENCER SUPPORTS 


FOR ABDOMEN, BACK AND BREASTS 
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Urinary Antiseptic of Choice-—for 
the chronic ambulatory patient 


MANDELAMINE) as « medica 


tion that quickly controls most urinary infec- 
tions,} is ideally suited for use in the management 
of the resistant case, e.g., neurogenic bladder, 
nephroptosis with pyelitis, cystitis, prostatitis, 
nonspecific urethritis, infections associated with 
urinary calculi, pyelonephritis, and pyelitis. It is 
being used routinely for the chronic ambulatory 
patient, since its administration is remarkably 
free from toxic reactions or the development of 
sensitization, drug-fastness, or urinary concre- 
tions.!:23 Moreover, the simplicity of the oral 
regimen increases the likelihood of faithful adher- 
ence to your instructions between office visits. 


SUPPLIED: Enteric-coated tablets of 0.25 Gm. 
(3% grains) each, bottles of 120, 500, and 1,000. 


I No gastric upset 

2 No dietary or fluid regulation 

3 No supplementary acidification 
(except when urea-splitting or- 
ganisms occur) 

4 Wide antibacterial range 

5 No danger of drug-fastaess 

@ Simplicity My regimen—3 or 4 
tablets; t.i.d. 
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Duca, -C. J. Urol. (to be published). 
pk E is the registered trademark 
of Nepera Chem cal Co., Inc., for its brand 
| NEPERA CHEMICAL CO., INC. 
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NEW Hampton O. B. Table 


— by Shampaine! 


Speedy operation, complete simplicity, and cleanliness were foremost 
in the minds of Shampaine engineers who combined designing skill, fine 
workmanship and quality materials to produce this table for hospitals 
that demand the very best. 


The New Hampton Table provides: 
@ COMPLETELY HEAD-END CONTROL 
@ TELESCOPING LEG SECTION 
@ IMPROVED WELLSTON DELIVERY CRUTCHES 


Anesthetist regulates all adjustments of the table without leaving the 
normal seated position. Telescoping leg section cannot interfere with 
et obstetrician when completely retracted. 

ine Investigate the features of the New Hampton Table today! 


Sold through Surgical and Hospital Supply Dealers 
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s In a carefully chosen, well balanced a providing all essen- 
‘ tial nutrients in proper amounts, there is adequate provision 
for foods which do more than merely satisfy nutrient needs — 
foods which are especially tempting to the palate. Candy is 
that kind of food. 
Supplying valuable caloric food energy, it also imparts to a 
meal a finishing touch of which few other foods are capable. 
Candy, with its almost irresistible attraction, need not be 
denied children or adults providing the dietary is adequate 
in all other respects. In fact, candy at the conclusion of a 
: meal imparts a feeling of satiety and a sense of having eaten 


ie well, both of which enhance the functioning of the digestive 
processes. 

Many candies are made of valuable foods in addition to 
sugar—butter, milk, cream, eggs, nuts and peanuts—and to 
the extent these foods are present, candies contribute bio- 
ogically adequate protein, vitamins, and minerals. 
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1 NORTH LA SALLE STREET Fe CHICAGO 2, ILLINOIS 
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THE NEW AND IMPROVED NEFF—FREDEEN—HERRMAN 
PADGETT—HOOD DERMATOME BLoop TRANSFUSION SET 


with Aluminum Drum ; 
Especially Useful for Infants and Children 


WELLs INTRAVENOUS PENTOTHAL 
SopiumM APPARATUS 


Calibrated Screw-Type Dermatome 


also available 
For INFORMATION WRITE 


KANSAS CITY ASSEMBLAGE COMPANY—609-11 East 17th Street 
KANSAS CITY, MO. 


CRANE’S Szeet BONE INSTRUMENTS 


CRANE'S CHISELS 
B-1116-R 


CRANE’S OSTEOTOMES 
B-1118-R 


CRANE’'S BONE GOUGES 
B-1136-R 


614” and 744" long; 6, 8, 10, 12,14 mm 
When ordering through your surgical supply dealer — Specify numbers and sizes 


F & Go., INc. 
FINE SURGICAL INSTRUMENTS 
3 


8 ULASKI STREET, BROOKLYN 6, NEW YORK 
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FOR WHICH THERE IS A DEFINITE NEED 
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: Your first experience 
with “spur” controlled@ 


WOUND 
CLIPS 


Will demonstrate their 
superiority in obtaining 
more accurate skin 
coaptation plus 


FINER COSMETIC RESU 


Your dealer can supply you 


PROPPER MANUFACTURING COMPANY, INC. 
10-34 44th Drive Long Island City 1, N. 


MODERN 
ptttention-"free 
SUCTION SERVICE! 


Mtv THERMOTIC DRAINAGE 

G UNIT NO. 765 

Hereis mild, intermittent suction in a silent unit you can 
“set and forget’’—ideally suited to post-operative cavity 
drainage over long periods of time—in these operations: 
Intestinal Decompression Cystotomy 

© Prostatectomy © Intra-Partum Rupture 

@ Surgical Trauma @ Transcostal Thoracotomy 
lleo-vesical Fistula Duodenal Fistula 


© Ruptured Bladder © Vesico-vaginal Fistula 


The 765 can save valuable time—and get better results! 
Ask your dealer, or write: 


GOMCO SURGICAL MANUFACTURING CORP. 
new catalog has just been printe 
834 ME. Ferry Street Buffalo 11 N. Y. It is asking.” 
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E A THE NEW, COMPLETELY REWRITTEN 
R 1949 EDITION 
a 
Edited by Marion E. Howard, M.D., F.A.C.P., 
Associate Clinical Professor of Medicine 
Yale University Medical School, — 
New Haven, Conn. 
Bound in Red Fabricoid, c 
1,200 pages, Size 2”x6”x9” 
Price postpaid $12 U. S. A. 
$14 Foreign 
* The Composition, Action, Uses, Supply, Dosage, and Cautions ch 
of 3240 Ethical Drugs of 236 American Pharmaceutical 4 
At your fingertips sanutacturers. 
A Time-Saving Three-Way Index—aAlphabetical, Therapeutic 
and by Manufacturers. nh 
* Kept Up To Date With Four Supplements Yearly. 
PREPUBLICATION OFFER 
MODERN DRUGS 
ES Drug Publications, Inc. 
a a 49 West 45th St., New York 19, N. Y. 
Me Enclosed is the sum of ten dollars ($10 U.S.A.) for which please send me 
ae postpaid the new Fourth Edition of the MODERN DRUG ENCYCLOPEDIA ond 
q THERAPEUTIC INDEX and MODERN DRUGS. (Remittance must accompany 
order). 
U. S.A. $10 FOREIGN $12 SAVE $2 BY ORDERING NOW - 
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Greater relaxation with 


lighter anesthesia 


d-TUBOCURARINE 


with any of the general anesthetic agents, provides excellent muscular 
relaxation and decreases the need for deep anesthesia — thus lessening 
the anesthetic hazards in surgery, especially in “poor risk” patients. 


d-TUBOCURARINE 


reduces amount of anesthetic required 
shortens the period of recovery 


minimizes postanesthetic complications 


¥..¥ 


in proper dosage causes no appreciable change in 
blood pressure, cardiac rate, or body economy 


d-Tubocurarine should be administered by trained anesthetists and with facilities 
for respiratory control at hand. 


d-TUBOCURARINE CHLORIDE SOLUTION 

Standardized by weight to contain 3 mg. d-Tubocurarine chlor- S$ 

ide pentahydrate per cc., equivalent to 20 units of Intocostrin. QUI BB 
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tissues, it is absorbed without producing irritation or delaying healing. 


| 
Absorbable Hemostatic | 
OXYCELT _ Oxidized Cellulose ||| 
5 | | 
; GAUZE-TYPE in gauze-type and | | 
iil | 
| OXIDIZED cotton-ty pe forms. | | | | i 
See side panels. | 
PARKE, DAVIS & CO | | | | ‘| 
micn.u.s | | 
aa 
In the operating room and the office |. 
i Where oozing persists despite ligation of Minor surgical procedures may be o 
all discernible blood vessels, OXYCEL ap- carried out with greater confidence 
plied as a surgical pack controls bleeding and with less risk of psychic trauma 
% promptly. As vital as the surgeon’s hemo- to the patient. Use of OXYCEL con- i} 
i stat, OXYCEL minimizes trauma and short- trols bleeding that persists following | 
ens operative procedure. placement of ligature and suture. 
OXYCEL, Parke-Davis oxidized cellulose, is available in convenient forms of appli- | 
ae cation to bleeding surfaces in body cavities and tissues. In surgical wounds in soft | 
| 


Ay STRIPS PADS PLEDGETS 


PACKAGE INFORMATION: Supplied in individual glass containers in the following convenient forms: 
OXYCEL PADS: Sterile, gauze-type 3 in. x 3 in. eight-ply pads. 

OXYCEL PLEDGETS: Sterile, cotton-type 2% in. x 1 in. x 1 in. portions. | 
OXYCEL STRIPS: Sterile, four-ply, gauze-type strips 18 in. x 2 in., pleated in accordion fashion. 


9 2 
PARKE, DAVIS & COMPANY : DETROIT 32, MICHIGAN ® y ve ||| 
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_ Experience with, and careful analysis of various general _ 
re agents should act as a guide in selecting 
the safest agent. 
. Ether is still one of the safest general anesthetics for oth 
children and adults when administered properly, and the 
~ number of conditions which exclude its use is relatively small. ee 


Unsurpassed uniformity in Purity, Hatbilety, —Malinchrode 
ether for anesthesia. 


*Tuohy, E. 8.: Practical concepts in anesthesia, Ohio State M. J., 43: 148 (Feb.) 1947. 


Mallinckrodt’s sound motion pictures, “ADVENT OF ANESTHE- 
SIA’ and “ETHER FOR ANESTHESIA” are available to medical 
societies and other professional groups. Write to our St. Louis 
or New York office for details. 


Volatile liquids or Inhalation or rectal administration? 


MALLINCKRODT | CHEMICAL WORKS 


82 YEARS OF SERVICE TO CHEMICAL USERS FO UNIFORM DEPENDABLE PURITY 


MALLINCKRODT STREET, ST. LOUIS 7, MO. + 72 GOLD STREET, NEW YORK 8, N.Y. 
CHICAGO + CINCINNATI + CLEVELAND + ‘LOSANGELES + MONTREAL + PHILADELPHIA SAN FRANCISCO 
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FROM THE PAINTING BY HENRY INMAN 


COURTESY, NEW YORK HOSPITAL 


line Moll 


1785-1865 


Celebrated surgeon of the 19th Century, active for 
long periods in the College of Physicians and Sur- 
geons and at New York Hospital. 

In 1810, at 25, Dr. Mott became Professor of 
Surgery in Columbia College, continuing through its 
merger with the College of Physicians and Surgeons. 
He was intermittently Professor of Surgery until 


1852, between lengthy trips to Europe and the East. 

His association with New York Hospital began in 
1817, as attending surgeon. In 1837 he became con- 
sulting surgeon. He was a president of New York 
Academy of Medicine and the New York Inebriate 
Asylum; consulting surgeon at Bellevue and pro- 
fessor of surgery at University of New York. 


From the Series, Great American Surgeons, Published By 
ETHICON SUTURE LABORATORIES, DIVISION OF JOHNSON & JOHNSON, NEW BRUNSWICK, N. J. 
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Advances in Ob. & Gyn. Suturing 


NEW CLINICAL PROCEDURES FAVOR NEEDLE SUTURES 


Sutures swaged to eyeless needles are be- 
ing more widely adopted for use in delicate 
tissues by Gynecologists. Many Obstetri- 
cians have changed entirely to eyeless 
needles for episiotomy closure. 

This trend has been revealed by Ethicon’s 
recent six-month study in many prominent 
hospitals. As a result, a new group of 13 Ob. 
and Gyn. eyeless needle sutures has been 
developed. There are four new needles, 
swaged to chromic gut, sizes 3-0 to 2. 

The clumsy bulk of the eyed needle, com- 
bined with the doubled strand, with its at- 
tendant tearing or ripping of tissue, has in- 
fluenced the more meticulous technicians to 
take advantage of the refinements derived 
from the eyeless needle. 

Many surgeons have objected to eyed 
needles, used out of necessity, which are 
often too large, bent, dull, or even rusted. 
The Atraloc eyeless needle eliminates these 


difficulties as well as the time wasted in re- 
threading needles at critical moments. 

The Atraloc eyeless needle draws a single 
strand of suture through the tissues, elimi- 
nating confusion and minimizing trauma in 
the often difficult and potentially dangerous 
suturing encountered in Ob. and Gyn. work. 
It is carefully engineered and is made by 
highly skilled craftsmen. 

All Ethicon Ob. and Gyn. eyeless needles 
are swaged to Ethicon’s Tru-gauged, Tru- 
chromicized Surgical Gut, noted for its su- 
perior strength and flexibility. 


Swaged Needles At No Extra Cost 


These new Ethicon sutures with swaged 
needles are supplied to hospitals at no extra 
cost over the regular Standard Tubes of 
Surgical Gut. They are delivered in the new, 
unbreakable metal Sterile Pack canisters 
which guarantee sterility of tube exteriors. 
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A trend toward eyeless needles is evident in Ob. & 
Gyn. suturing. Leading surgeons in this field pre- 
fer a non-traumatizing needle, they reported to 
the Ethicon Development and Survey Depart- 
ment. 

The illustrations at the right show the contrast 
between the old style eyed needle and the new 
streamlined, eyeless Atraloc needle supplied by 
Ethicon. 

The eyed needle does greater injury to tissue 
because it pulls a looped suture in its wake. The 
eyeless needle causes minimal trauma by pulling 
a single strand, slightly smaller than the needle. 


EYED NEEDLE 


( Ethicon’s New Seamless 


’ The newest improvement in swaging eyeless 
needles is the Ethicon seamless swage, shown con- 
trasted with the conventional swage in the illus- 
trations at the right. 

As shown, the swage has no seam. The suture is 
inserted in a bored aperture in high-tempered 
steel, then locked by compression. No rough edges 
or gaps to scrape tissue. This new swage is only 
one-quarter as long as the conventional swage, yet 
tests show superior holding power. 


CONVENTIONAL SWAGE 


ETHICON SEAMLESS SWAGE 


* Better Needles for Today’s Finer Suturing 


In addition to the seamless swage, Ethicon’s 
new Atraloc Needles offer the surgeon these ad- 
ditional advances and improvements. 

Uniform high temper from end to end: Reduced 
bending: Rigidity without brittleness: greater 
strength throughout. The shorter swage means a 
maximum grasping area with parallel flattened 
sides for the needle holder. No turning of needle. 

All points are hand honed, giving uniform sharp- 
ness and long taper. 


COMPLETE LITERATURE SENT ON REQUEST 


D-HONED 


SUPERIOR IN THOSE QUALITIES IMPORTANT TO THE SURGEON 


. 


Increasing Preference for Eyeless Needles 
; 
Swaged Needles 
> 
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THORACOLUMBAR SYMPATHECTOMY 


IN ESSENTIAL HYPERTENSION 


Silk and Cotton Sutures 


s1LK—Prepared especially for the meticu- 
lous demands of the silk technic. You get 
more intrinsic strength and minimal tissue 
reaction with Ethicon’s Tru-Formed Black 
Braided Silk Sutures. 

Ethicon Silk forms smooth, firm knots. 
It has minimal adherence to tissue. 

Ethicon Silk is non-capillary, serum- 
proof, non-toxic, and strictly U.S.P. gauge. 

Ask your O.R. Supervisor for Ethicon 
Silk. 


COTTON — Ethicon Cotton, U.S.P., is the 
culmination of exhaustive laboratory and 
clinical study. It is specially prepared from 
imported 100% Egyptian long staple fiber. 
No talcum powder, harsh fillers, or harm- 
ful dyes are used. It is free from lint and 
irregularities. 

Tensile strength is 10% to 30% greater 
than ordinary cotton. Sizes are U.S.P.: 5-0, 
4-0, 3-0, 2-0, 0, 1 and 2. If you are a cotton 
man, try Ethicon Twisted Cotton. 


ETHICON SUTURE DIVISION 


Division of Johnson & Johnson New Brunswick, N J. World’s Largest Manufacturer of Surgical Gut 
Suture Laboratories at New Brunswick, N. J.; Chicago, IIl.; Brazil; Argentina; England; Australia 


COPYRIGHT 1948, JOHNSON & JOHNSON ¢ PRINTED IN U.S.A. 
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FOLLOW-UP ON REPORTS OF PUBLISHED CASES OF 
MALIGNANT DISEASE 


EARS ago the writer was struck by 

the relatively large number of pa- 

tients with malignant disease treated 
with irradiation whose cases had been re- 
ported in the literature with rather favor- 
able results. But being of a suspicious mind 
he undertook by correspondence with 
authors of the case reports to ascertain the 
ultimate result in as many as possible of 
these published cases. It was distressing to 
find that the ultimate outcome had been so 
unfavorable in many of the cases reported 
favorably and particularly distressing to 
realize that the authors of these reports 
had not taken the trouble to publish a 
follow-up which would serve to correct the 
wrong impression. 

A notable exception was a series of 
eight cases of carcinoma of the esophagus 
reported by W. M. Levitt.! In December, 
1933 he showed to the Section of Laryn- 
gology of the Royal Society of Medicine 
seven of a series of eight patients with 
carcinoma of the esophagus treated during 
the previous nine months by a newly 
elaborated technic of deep x-ray therapy. 
All seven had had a high degree of esopha- 


1Levirr, W. M. Discussion on recent advances in 
treatment of carcinoma of the esophagus from surgical 
and radiological aspects, Proc. Roy. Soc. Med., 27: 368- 
375, 1934- 


geal obstruction and all seven patients 
were able to swallow quite easily. They 
demonstrated their ability to swallow by 
eating sandwiches while being exhibited 
before the Section. Roentgenograms of 
these seven patients, which had apparently 
been successful, were shown and in all of 
them the roentgenographic evidence of the 
disease had disappeared. The eighth pa- 
tient had died of empyema before treat- 
ment could be completed. Of course, it was 
hardly to be expected that the cure would 
persist in all of these cases, but the author 
hoped at least one or two of the patients 
would survive for a long time. 

Before the same Section of the Royal 
Society of Medicine on March 3, 1944, 
Levitt? reported the subsequent history of 
these seven patients as follows: Five of 
them sustained as a result of their irradia- 
tion such damage to the pulmonary tissues 
that their deaths were ultimately caused by 
it and not by their growths. Four patients 
succumbed within a few months of acute 
infection from which they would have 
recovered easily had it not been for the lung 
damage. One lived nearly three years, dy- 
ing of cardiac failure, with generalized 


2?Levittr, W. M. Discussion on the treatment of 
carcinoma of the esophagus. Proc. Roy. Soc. Med., 37: 
331-340,1944. 
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138 Editorials 


edema and effusion into all the serous cavi- 
ties. No trace of carcinoma could be found 
in the body at autopsy. One patient re- 
mained well for close onto five years 
although it was necessary to practice eso- 
phageal dilatation from time to time for 
fibrous stricture. He then suffered a recur- 
rence which was fatal. The growth was in 
the upper third of the esophagus. 

Had this matter been left as first re- 
ported the primary favorable report might 
have led, and possibly did lead, to some 
attempts to follow the same technic in the 
hope of obtaining the same good result 


recorded in the published record. Doubt- 
less some such efforts occurred, but the 
author had the courage to make a later 
report on the same seven patients. 

It requires courage to retract statements 
which have been honestly made after pa- 
tient investigation and experience, but 
physicians should realize that many lives 
may depend upon the correction of the 
false impression and it should become a 
moral obligation to give a final report on 
published ‘cases of apparent cure from 
malignant disease. 

James T. CAsE, M.D. 


American Journal of Surgery 
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COLOSTOMY PHOBIA 


VERY physician and surgeon at some 
time or other has patients consult 
him for the diagnosis and treatment 

of symptoms which demand a complete 
proctologic examination. When a malig- 
nancy is diagnosed, the question of treat- 
ment presents itself. In the vast majority 
of cases excision of the affected part of the 
colon is indicated. Depending on the loca- 
tion of the neoplasm is the selection of the 
site of the colostomy if one is proposed. 

Surgical opinions have varied with the 
passage of time and the pendulum has 
swung from one extreme to the other. One 
group of proctologists and surgeons declare 
that under no circumstances should a car- 
cinoma patient ever again be allowed to 
continue his bowel function through the 
normal outlet. Another group is equally 
vociferous in insisting that the sphincteric 
continence be preserved at all costs. 

In our practice, we have always believed 
that one should fit the operation to the 
patient, instead of compelling the patient 
to adapt himself to the type of operation 
which we might favor. In any large procto- 
logic practice a number of patients will be 
encountered who, when confronted with 
the necessity of major bowel surgery and 
colostomy life thereafter, are inclined to 
resist this advice because of some previous 
experience with people who have been 
colostomized. They seriously object to op- 
erative relief because of the fact that their 
friends’ colostomies have either been im- 
properly performed or they have not been 
properly trained in colostomy hygiene. 

Some physicians seem to think that a 
colostomy, even though a life-saving meas- 
ure, is something to be avoided at all costs 
and they certainly are not helpful in their 
counsel to prospective colostomy patients. 

In our practice we endeavor, so far as 
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possible in those patients requiring abdomi- 
nal colostomy, to place it at or as near the 
umbilical site as is possible. We believe 
that any device worn by the patient is less 
conspicuous there than if placed in the 
left lower quadrant. 

In that very considerable number of 
patients in whom a perineal colostomy is 
feasible and which is desired by the patient 
there is very little likelihood of unpleasant 
leakage if the patient is properly trained 
in regard to irrigation and is put on a con- 
stipating diet. 

In an increasing number of carcinoma 
patients in whom the lesion is above the 
middle of the rectal ampulla and is freely 
movable wide excision and immediate 
anastomosis can be performed. A _ pull- 
through operation with preservation of the 
sphincters is often the operation of choice. 

It has been of great service to both 
prospective patients and to the proctolo- 
gist to have the patient discuss the matter 
with people who possess a colostomy and, 
particularly, those who have been indulg- 
ing in their normal occupation for several 
years. 

It is interesting to note how anxious 
these people are to quiet the fears and 
apprehensions of those who are about to 
undergo operative procedures in which 
colostomy plays a dominant rdéle. The 
word of mouth of the happy and satisfied 
patient who cares for his colostomy so that 
its presence is never suspected is of much 
greater value to the prospective colostomy 
patient than a sheet of printed instructions. 

Medical men can be of great assistance 
and can save many lives by encouraging 
carcinoma patients as to the relative com- 
fort and cleanliness of the life-saving 
colostomy. 

Louis J. HirsCHMAN, M.D. 
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INDICATIONS FOR PULMONARY RESECTION 
SPECIAL REFERENCE TO EXTENT OF OPERATION 


Emit A. NACLERIO, M.D. 
Assistant Visiting Thoracic Surgeon, Kings County Hospital 
New York, New York 


MONG the most notable of modern 
surgical advances has been the 
development of thoracic surgery 

under the leadership of a few pioneers such 
as Dr. Evarts Graham. In this field there 
are probably no greater successes than 
those obtained through the resection of 
lung tissue. Pulmonary resection may be 
performed as the removal of an entire lung 
(pneumonectomy); the removal of one or 
more lobes of one or both lungs (lobectomy, 
unilateral or bilateral); the excision of a 
bronchopulmonary segment of one or more 
lobes (segmental resection); or the resec- 
tion of a portion of a lung smaller than a 
bronchopulmonary segment (local exci- 
sion). The advent of pulmonary resec- 
tion has unquestionably revolutionized 
the modus operandi of chest diseases and 
today patients suffering from primary 
malignancy, bronchiactasis, certain tuber- 
culous lesions and numerous other chronic 
pulmonary conditions have an excellent 
chance of becoming completely well. 
Formerly, primary carcinoma of the 
lung was invariably fatal. To establish the 
diagnosis was to pronounce the patient’s 
death sentence. Also presenting an almost 
hopeless problem were certain cases of 
pulmonary tuberculosis, especially those 
with bronchial occlusion. Bronchiectasis 
is another condition which has had no 
satisfactory solution. Before the advent of 
bronchography it was frequently unrecog- 
nized and numerous cases were incorrectly 
diagnosed as unresolved pneumonia. In 
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addition many of these patients were 
admitted to sanatoria with the mistaken 
diagnosis of pulmonary tuberculosis. In 
spite of the periods of remission that often 
accompanied medical treatment, the course 
was practically always in a downward 
direction. The majority of sufferers were 
doomed to chronic or recurring invalidism 
and many became social outcasts because 
of their paroxysmal cough and associated 
expectoration of copious amounts of fetid 
sputum. Results of a review of 400 patients 
conducted by Perry and King! demonstrate 
that over a period of twelve years the 
mortality rate in non-surgically treated 
patients was 26 per cent, 41 per cent of the 
patients dying within five years of the 
onset and 15 per cent living twenty years 
or longer after the onset. In the fatal cases 
78 per cent of the patients died directly of 
the disease. Pulmonary abscess together 
with neoplasm has also been one of the 
most serious diseases of the lung. The 
mortality rate in reported cases ranged 
from 30 per cent to 50 per cent.? Many 
patients who did not die in the hospital 
remained chronic pulmonary invalids and 
were doomed to an early death from 
“pneumonia” or a less common complica- 
tion, namely, hemorrhage, brain abscess 
or asphyxia. 

However, since 1933 when Graham per- 
formed the first successful total pneumon- 
ectomy for carcinoma, progress has been 
such in intrathoracic surgery that today 
pneumonectomies and lobectomies are no 
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longer unique operations. With the appli- 
cation of the numerous advances in the 
pre- and postoperative management of the 
patient and the carefully worked-out 
surgical technic now applied, they have 
become adopted as routine procedures 
with minimum risk. The mortality in a 
collected series of pulmonary resections® 
performed between 1931 and 1938 was 
shown to be 65 per cent in the malignant 
group and 24 per cent in the benign group. 
In another series for primary bronchogenic 
carcinoma‘ the hospital mortality rate in 
the earlier cases before 1941 was 45.4 per 
cent, whereas in thirty cases since 1941 
the hospital mortality rate was 6.6 per 
cent. It is generally accepted that today 
the mortality rate for all surgically treated 
pulmonary carcinoma varies from 5 per 
cent to 10 per cent. These figures compare 
favorably with those pertaining to total 
resection of abdominal organs for malig- 
nant conditions and are certainly not 
prohibitive when it is realized that the 
disease is 100 per cent fatal without surgi- 
cal treatment. Exploratory thoracotomy 
is on a par with abdominal exploration 
regarding safety and accuracy. It is a 
procedure responsible for effecting an 
increasing number of cures in the treat- 
ment of lung carcinoma. In the surgical 
treatment of bronchiectasis some clinics 
have as low as 1 per cent mortality. 

The foregoing facts assert the need for 
general acceptance of the fundamental 
concepts governing the diagnosis, evalua- 
tion and therapy of intrathoracic lesions. 
Although the entire subject cannot be 
covered here, it is the purpose of the author 
to present some fundamental principles 
and outline the chief indications for pul- 
monary excision with a brief discussion as 
to the extent of operation. 


FUNDAMENTAL PRINCIPLES GOVERNING THE 
REMOVAL OF LUNG TISSUE 


The principles involved in the removal 
of pulmonary tissue are simple and ob- 
vious. Applied to carcinoma the procedure 
is basically the same as that accepted for 
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the treatment of gastric, colonic, rectal 
and mammary lesions of a similar nature. 
Today surgeons agree upon the removal 
of the entire organ which contains the 
cancerous lesion together with its regional 
lymph nodes and the intervening lym- 
phatics. Pneumonectomy with the resec- 
tion of mediastinal glands meets these 
basic surgical requirements offering a 
chance of cure to certain patients and 
palliation to others. A prerequisite of treat- 
ment should be the use of convincing 
argument and persuasion that only prompt 
intervention can achieve the best results. 

The principle of extirpating a disease 
process has been successfully applied in 
certain conditions such as appendicitis 
and cholecystitis. Similarly, this has proven 
most successful in the treatment of chronic 
suppurative diseases of the lung. The 
principles of drainage of pulmonary ab- 
scesses are essentially those which apply 
to an abscess in any other location. These 
principles are early and adequate drainage 
of the process with as little disturbance of 
surrounding normal structures as possible. 
However, the conventional thoracotomy 
for drainage of a chronic lung abscess fre- 
quently has not produced satisfactory 
results. For this reason there is a growing 
feeling among thoracic surgeons that a 
large number of these patients can be 
treated more satisfactorily by lobectomy 
than by thoracotomy. 

As a result of anatomic studies and 
increased surgical experience, it has re- 
cently been demonstrated that the bron- 
chopulmonary segment (Fig. 1) is a 
surgical unit and lends itself to removal 
without undue technical difficulties or 
risk.>~ Applied to bronchiectasis this con- 
cept forms the basis of the outstanding 
form of treatment for selected patients 
with disease in both lungs. These anatomic 
units are best removed with the retrograde 
technic similar to performing a retrograde 
cholecystectomy. 

In certain other conditions, such as 
benign tumors and emphysematous bullae, 
local excision may suffice. Removal of an 
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anatomic unit by pulmonary segmental 
resection or a portion of lung by local 
excision permits the accomplishment of 
one of the major principles in pulmo- 
nary surgery, namely, the preservation of 
as much competent functional tissue as 
possible. 

These fundamentals demand of the 


Fic. 1. Schematic representation of the bronchial 
tree. The number of each branch corresponds to that 
of the pulmonary segment which it supplies. The 
Jackson-Huber nomenclature listed below is based 
upon the position of the segment within each lobe. 
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Anterior 
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Superior 
Anterior-medial 
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thoracic surgeon a most careful appraisal 
of the patient. Usually he is able to esti- 
mate preoperatively the amount of tissue 
to be excised but in some cases this becomes 
evident only upon entry into the pleural 
cavity. In most patients the matter of 
residual respiratory function presents no 
problem but in others it will be an impor- 
tant factor in determining the extent of 
resection. 


INDICATIONS FOR PULMONARY RESECTION 


Removal of an entire lung or portion of a 
lung is indicated in certain conditions in 
which the pulmonary tissue is so seriously 
diseased that its retention will either 
interfere with the well being of the patient 
or cause his death. These conditions may 
be classified as follows: 


1. Primary New Growths of the Lung 
A. Malignant 
1. Carcinoma 
2. Sarcoma 
B. Non-malignant 
11. Metastatic “‘Solitary New Growths” 
111. Chronic Suppurative Disease 
Bronchiectasis 
Lung abscess 
Gangrene of the lung 
Chronic pulmonary disease 
with varying degrees of atelec- 
tasis, pneumonitis and abscess 
formation (which do _ not 
clearly fall into the classifica- 
tion of either bronchiectasis 
or lung abscess) 
E. Chronic non-specific pneumo- 
nitis 
tv. Tuberculosis 
v. Fungus Infections 
vi. Pulmonary Cysts 
A. Non-parasitic cysts and cyst- 
like cavities 
1. Congenital pulmonary 
cyst 
2. Cystic bronchiectasis 
3. Epithelialized cavities fol- 
lowing pulmonary sup- 
puration 
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4. Pneumatocele (localized 
alveolar or lobular ec- 
tasia) 

5. Emphysematous bullae 

6. Pulmonary blebs 

B. Parasitic cysts 

1. Echinococcic (hydatid) 

cyst 
Arteriovenous Fistula 
vu. Traumatic Injuries 


COMMENTS WITH SPECIAL REFERENCE TO 
EXTENT OF RESECTION 


Malignant New Growths. At the present 
time carcinoma of the lung constitutes the 
chief indication for pneumonectomy. This 
condition, formerly considered rare, has 
been known to rank third as a cause of 
death due to cancer, being exceeded only 
by carcinoma of the stomach and carci- 
noma of the bowel. Recently Graham 
stated that it now ranks first. Today this 
dread disease causes approximately 16,000 
deaths per year, being responsible for 10 
per cent of all deaths from malignant 
tumors. Since tumors cause 10 per cent of 
all deaths it can be seen readily that each 
one of us runs a one per cent chance of 
acquiring a primary bronchogenic carci- 
noma. This condition is so common that 


any male patient past the age of forty who 


develops a chronic cough with expectora- 
tion of mucoid material not containing 
tuberculous bacilli should be considered 
as having primary malignancy of the lung 
until proven. otherwise. 

Primary carcinoma of the lung is bron- 
chogenic in origin. Thus, the signs and 
symptoms are the results of three proc- 
esses: local irritation and destructive proc- 
esses in the bronchus itself, varying 
degrees of bronchial occlusion and second- 
ary changes in the lung parenchyma. This 
disease simulates many other chest condi- 
tions. Approximately 60 per cent of the 
patients harboring pulmonary malignancy 
are not only incorrectly diagnosed by the 
first doctor consulted but treatment based 
upon this erroneous diagnosis is usually 
maintained for long periods of time. 
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There are no characteristic roentgen 
features of bronchogenic carcinoma for it 
may simulate all types of lesions such as 
tuberculosis (Fig. 2), bronchiectasis, lung 
abscess (Fig. 3), benign tumor (Fig. 4), 
pneumonia (Fig. 5) and pleural effusion. 
Pe that as it may, roentgenography is still 
the greatest single diagnostic aid at our 
disposal and it should suggest the diagnosis 
in the vast majority of cases. X-ray 
manifestations depend upon the following 
factors: type and location of the tumor, 
degree of bronchial occlusion, presence of 
parenchymal infection and occurrence of 
mediastinal or chest-wall extension. The 
entire shadow may be cast by the tumor 
itself when the peripheral lesion arises 
distally in the bronchial tree. (Fig. 4.) A 
tumor arising in a primary or a secondary 
bronchus (central lesion) does not cast a 
distinctive shadow of its own but one of 
atelectasis. (Fig. 6.) In malignancy of the 
hilar region a shadow of the tumor itself 
is cast in a small number of cases. (Fig. 7.) 

Medical treatment for primary malig- 
nancy of the lung is only palliative. Radia- 
tion therapy is not only futile but for some 
patients it increases the severity of the 
symptoms and thoracic pain seems to 
become more acute. An early diagnosis and 
surgical removal offer the only chance for 
cure. In most cases this means total 
pneumonectomy together with extirpation 
of the mediastinal lymph nodes. In rare 
cases, notably peripheral tumors, cure can 
be obtained by simple lobectomy. During 
exploratory thoracotomy in a questionable 
case of lung carcinoma the assistance of a 
pathologist will aid the surgeon in making 
an accurate diagnosis. 

Sarcoma of the lung is a relatively 
uncommon tumor and is treated by surgery 
similarly to carcinoma. 

Non-malignant New Growths. A ques- 
tion of importance regarding the use of 
total pneumonectomy for new growths 
concerns the best method of treating 
bronchial adenoma. This tumor which 
accounts for approximately 80 per cent of 
benign bronchogenic growths is still the 
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Fic. 2. Bronchogenic carcinoma of right upper lobe simulating pulmonary tuberculosis. 
Fic. 3. Bronchogenic carcinoma of left upper lobe with secondary lung abscess (lateral view). 


5 


Fic. 4. Peripheral malignant neoplasm of right lower lobe simulating a benign lesion (right anterior 


oblique). 


Fic. 5. Bronchogenic carcinoma with secondary segmental atelectasis and diffuse pneumonitis of 


the right lobe simulating pneumonia. 


subject of much controversy. The inde- 
cision is due chiefly to accumulated evi- 
dence toward consideration of these tumors 
as potentially invasive and malignant. 
In a recent discussion Alexander stated 
that the’ pathologist, Weller, has insisted 


for many years that this condition is a 
grade 1 carcinoma.’ Nevertheless, it is 
regarded by many as essentially benign. 
A review by Langer and the author® of 
fifteen bronchial adenoma and 305 carci- 
noma patients treated by Overholt indi- 
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Fic. 6. Bronchogenic carcinoma of the middle lobe bronchus giving rise to atelectasis (lateral view). 
Fic. 7. Bronchogenic carcinoma visible at left hilum. 


cates that these conditions should be con- 
sidered as different and essentially benign 
rather than as belonging to two grades or 
stages of the same neoplasm. The salient 
differences are shown in Table 1. 
Regardless of their benign or malignant 
character, the early diagnosis of these 
tumors is of importance because they cause 
bronchial obstruction with subsequent 
bronchiectasis, pulmonary abscess or em- 
pyema. In many patients hemoptysis is 
the chief symptom. For this reason some 
patients are sent to sanatoria with the 
diagnosis of tuberculosis. Other symptoms 
are those of endobronchial blockage, i.e., 
wheezing, productive cough and dyspnea. 
Bronchoscopic removal was the treat- 
ment usually employed in the past for 
patients in whom there was no serious 
damage distal to the growth. However, this 
method of treatment is used less commonly 
at the present time for the following rea- 
sons: local recurrences, danger of serious 
hemorrhage and inability to remove ade- 
quate amounts of the tumor (the portion 
of the tumor outside the bronchus is often 
larger than the intraluminal portion). Pul- 
monary resection is, therefore, indicated. 
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Lobectomy is usually adequate except 
when the situation of the adenoma neces- 
sitates pneumonectomy. 

Less common benign tumors of the lung 
include papilloma, fibroma, hemangioma, 
harmatoma, lipoma, osteoma, myoblas- 
toma and angioma. They may occur at any 
age but are often asymptomatic until the 
third or fourth decades. The roentgenologic 
and diagnostic problems are sometimes 
quite similar to those associated with pul- 
monary carcinoma. These tumors possess 
the features of benign tumors elsewhere in 
the body, i.e., they are encapsulated and 
lack the invasive properties of malignant tu- 
mors. However, intrathoracic malignant 
tumors frequently cannot be distinguished 
from benign conditions by available diag- 
nostic methods. Lobectomy is the treat- 
ment of choice in dealing with these 
neoplasms. In some instances local excision 
will suffice while in other cases segmental 
resection should be considered. 

Metastatic “Solitary New Growths.” 
Metastatic tumors of the lung are ex- 
tremely frequent and are associated with 
many diagnostic difficulties. Clinically and 
roentgenologically, they may mimic tu- 


Naclerio—Pulmonary Resection 
a 
7 
; t 
J 
a 


146 Naclerio—Pulmonary Resection 


berculosis, pneumoconiosis and primary 
tumor of the lung. Involvement of both 
lungs is common precluding surgical re- 
moval for obvious reasons. However, 
“solitary” pulmonary metas tases do occur 
and may be indistinguihable from a 


frequently, multiple bronchopulmonary 
segments in both lungs. (Fig. 114 and B.) 

Surgical removal of the affected part 
constitutes the only curative treatment. 
In properly selected cases cure is practically 
certain; whereas if untreated, the disease 


TABLE I 
SALIENT FEATURES OF BRONCHIAL ADENOMA AND BRONCHOGENIC CARCINOMA 


Bronchial Adenoma 


Bronchogenic Carcinoma 


Male to female—1: 1 Male to female—3.8: 1 
Average duration of disease before 
surgery is instituted............. 5.9 yr. 11.3 mo. 
OO ee ee Hemorrhages, often profuse, with | Hemorrhages usually blood streaked 


ectasis common 


sudden onset and termination; in-| and continuous; progressive second- 
termittent episodes of pneumonitis| ary pulmonary complaints without 
with healthy intervals; bronchi-| healthy intervals 


Tumor frequently not visible; only | Tumor frequently is seen 
shadows incident to obstruction are 
seen 
Bronchoscopic picture............. Often pedunculated, small, pink, or | Usually irregular, fungating, ulcero- 


yellowish in color; carina always! granulomatous, non-pedunculated, 
sharp and mediastinum free; biopsy | gray or grayish-yellow; carina fre- 
frequently followed by bleeding 


quently blunted and mediastinum 
fixed; bleeding minimal 


Occasionally regional lymph nodes;| Regional and distant metastases 
rarely distant frequent 

Amenability to surgical cure........ Almost 100% 10% 


primary growth. (Fig. 4.) Surgical treat- 
ment of the solitary lung metastasis is 
indicated in specific instances.” If the 
primary malignancy has been removed and 
a solitary lung lesion is the only sign of 
metastatic disease, resection of the lung 
(either lobectomy or pneumonectomy) 
appears to be justifiable. 

Bronchiectasis. Within the past quarter 
century our knowledge of bronchiectasis 
has increased extensively. This has been 
due chiefly to the advent of iodized oil 
bronchography which is now a precise and 
easily applied method of diagnosis. Its 
wider use has revealed bronchiectasis to 
be a common disease which, in the opinion 
of many, ranks second only to tuberculosis 
among chronic diseases of the chest. It 
may involve a whole Jung (Fig. 8), one 
lobe (Fig. 9), two or more lobes, a broncho- 
pulmonary segment (Fig. 10) or, more 


process is irreversible, progressive and 
usually fatal. Conservative methods are 
essentially palliative and for the most part 
ineffective. Operative mortality is much 
less in children and young adults than 
after middle age, an important point in 
favor of operating soon after the diagnosis 
has been established. 

Pneumonectomy is clearly indicated 
when there is extensive involvement of all 
lobes in one lung. When the lesions are 
limited to one or two lobes, lobectomy 
should be performed. Patients with exten- 
sive bilateral disease were formerly denied 
surgery. Today, however, due to the devel- 
opment of and the refinements in seg- 
mental resection, they are candidates for 
palliation or cure. This operation allows 
the conservation of a maximum amount 
of competent respiratory tissue not pos- 
sible when entire lobes are removed. In 
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Fic. 8. Bronchiectasis of entire left lung. 


unisegmental unilobar disease the question 
arises as to whether this principle of seg- 
mental resection should be applied or 
whether a lobectomy should be performed. 
In the opinion of the author a lobectomy 
is the preferred treatment for the following 
reasons: (1) The operation is less difficult 
to perform. (2) There are fewer postopera- 
tive complications (atelectasis, broncho- 
pleural fistula, empyema). (3) The problem 
of pulmonary reserve will rarely become a 
determining factor. 

Chronic Lung Abscess, Pulmonary Gan- 
grene and Unclassified Conditions. Other 
chronic suppurative diseases of the lung 
amenable to resection are abscess, gan- 
grene and other diseases with varying 
degrees of atelectasis, pneumonitis and 
abscess formation which do not clearly fall 
into the classification of either bronchiec- 
tasis or lung abscess. 

It is extremely difficult and sometimes 
impossible to make a differential diagnosis 
between lung abscess and pulmonary 
gangrene. In either case one is dealing 
with destruction of tissue and for this 
reason there is a tendency today to 
consider the two conditions together. The 
term pulmonary gangrene is ordinarily 
applied to a massive necrosis of lung 
tissue without tendency to localization. 
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Fic. 9. Bronchiectasis of right upper lobe. 


Fic. 10. Bronchiectasis of the basal division of right 
lower lobe. 


This disorder is much less frequent since 
the advent of antibiotic agents. Secondary 
infection of the contents of a simple 
purulent abscess may lead to spreading 
gangrene. On the other hand, some cases 
of gangrene of the lung become limited and 
after expectoration of necrotic tissue, the 
anaerobic infection subsides and a simple 
abscess remains. 
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Fic. 11. A, postero-anterior view., B, right anterior oblique view. Bronchiectasis of the basal divisions of the right 
and left lower lobes, the right middle lobe and lingular division of the left upper lobe. 


There is also a fine differentiation be- 
tween chronic, multiple lung abscesses with 
bronchiectasis and chronic bronchiectasis 
with abscess formation. These suppurative 
disorders are best managed by surgical 
removal, the extent of resection being de- 
pendent upon the amount of diseased 
tissue. 

Satisfactory results obtained today in 
the treatment of lung abscess are accounted 
for by the improvement in the technic of 
drainage operation, the more prompt appli- 
cation of surgery and, particularly, the 
utilization of lobectomy. 

Indications for surgical excision in the 
treatment of this condition are: (1) when 
the disease is chronic with associated lung 
damage (fibrosis, bronchiectasis, atelec- 
tasis). The chronicity of the case consti- 
tutes the most frequent indication; (2) 
when multiple cavities exist in one or more 
lobes; (3) when there is persistent disease 
following drainage operations; (4) when a 
bronchogenic neoplasm is suspected as an 
underlying cause; (5) when the lung abscess 
is associated with a retained foreign body; 
and (6) in children. Postoperative care of 
drainage procedures is notoriously difficult 
for these patients and many develop bron- 
chiectasis following drainage, whereas lo- 
bectomy is well tolerated by children. 


Chronic Non-specific Pneumonitis. Chron- 
ic, non-specific pneumonitis is character- 
ized by a diffuse, chronic, inflammatory 
process with marked fibrosis associated 
with narrowing of the bronchi and atelec- 
tasis. It is difficult at times to differentiate 
between this condition and carcinoma. 
Ten cases of chronic, non-specific pneu- 
monitis were reported by Adams and 
Kershner and other similar cases by various 
authors,!! all of whom demonstrate clearly 
the success of treatment by resection. 

Tuberculosis. During the past few years 
sufficient experience has been accumulated 
to make possible the prediction that 
pneumonectomy and lobectomy are likely 
to have an important place in the surgical 
treatment of pulmonary tuberculosis. Time 
and further experience will establish more 
definitely their proper place in the general 
scheme of treatment and will determine 
the particular lesions for which they are 
most suitable. Thus far, however, most 
thoracic surgeons agree that indications for 
pulmonary resection in tuberculous cases 
include (1) cavities failing to close under 
an adequate thoracoplasty; (2) extensive 
bronchial stenosis; (3) tuberculous bron- 
chiectasis; (4) tuberculoma; and (5) cavi- 
ties in the lower lobe so situated that no 
form of collapse therapy will cause their 
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closure. More recently’? pneumonectomy 
with pleurectomy has been successfully 
performed for unilateral tuberculosis with 
mixed infection, tuberculous empyema and 
bronchopleural fistula. Lloyd and_ the 
author obtained an excellent result with 
pleurectomy and pneumonectomy in a 
case of empyema necessitatis in addition to 
unilateral tuberculosis with mixed infection 
empyema and bronchopleural fistula.’* It 
is generally thought that the selection of 
surgical cases has been widened through 
the use of streptomycin to include those 
of a more complicated and desperate 
nature. 

It should be emphasized that the afore- 
mentioned procedures are not in competi- 
tion with any of the standard collapse 
measures but provide a hope of cure to that 
group of patients who are obviously not 
candidates for collapse therapy or for 
whom such treatment has failed. 

Fungus Infections of the Lung. Ex- 
cisional therapy has its place in the treat- 
ment of fungus infections of the lung. 
Conservative measures have proved un- 
satisfactory, for the most part, in the 
treatment of bronchopulmonary actinomy- 
cosis although some success has been 
reported following sulfonamide and peni- 
cillin therapy. These agents are generally 
of no avail. In such cases healing will 
occur only after resection of the diseased 
tissue by lobectomy or pneumonectomy. 

Pulmonary coccidioidomycosis in its 
usual mild form generally subsides in two 
or three weeks. The chronic form fre- 
quently runs a benign course producing 
slight disability in the majority of patients. 
In some more severe cases, however, cavi- 
tation may occur and in others a granu- 
lomatous type of infection takes place. As 
yet there is no specific treatment. In 
occasional cases surgery is indicated; if 
abscess formation occurs, drainage may be 
considered. However, the frequent pres- 
ence of daughter granulomas has made 
lobectomy a preferable procedure, es- 
pecially in the presence of cavitation." 
Resection is indicated in cases in which 
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recurrent hemoptysis is a prominent fea- 
ture and when the usually fatal granu- 
lomatous type of infection exists. 

Pulmonary Cysts. Pulmonary cysts 
comprise some of the most interesting 
abnormalities of lung tissue. They are of 
special interest because the term “pul- 
monary cyst” has been used to designate 
a wide variety of pathologic entities. The 
lesions involved in this group are: congeni- 
tal pulmonary cyst; cystic bronchiectasis; 
epithelialized cavities following pulmonary 
suppuration; pneumatocele (localized alve- 
olar or lobular ectasis); chronic interstitial 
pneumonitis with emphysema; emphy- 
sematous bullae; pulmonary blebs and 
echinococcic (hydatid) cyst. 

The presence or absence of an epithelial 
lining in these lesions controls the sympto- 
matology and for the most part dictates 
the treatment. Epithelialized‘cysts are best 
treated by pulmonary resection similarly 
to bronchiectasis and chronic abscess. 
Pulmonary cysts not lined with epithelium, 
i.e., emphysematous blebs and bullae, are 
not generally understood. A _ thorough 
knowledge of the existing condition and 
associated alteration in the physiodynam- 
ics of the chest is necessary in planning 
the best type of therapy. In some cases 
pulmonary. blebs and bullae, even when 
large, can be asymptomatic and frequently 
will disappear spontaneously. These pa- 
tients are obviously not candidates for 
surgery. In other cases in which there is 
obstruction to the egress of air in the 
bronchus (check valve mechanism) the 
cyst will balloon out and acquire large 
dimensions, in extreme cases filling the 
larger portion of both pleural cavities and 
causing incapacitating dyspnea. Until a 
few years ago there had been no satis- 
factory treatment for this condition. Today 
various procedures are used. Head and 
Avery” recently reported upon fifteen 
patients with large emphysematous bullae 
and two with bronchogenic cysts who 
were greatly benefited by intracavitary 
(Monaldi) suction. Others have experi- 
enced good results with lobectomy and 
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Fic. 12. Local excision technic. 1, Pulmonary cyst visualized through operative 
incision; 2, closing suture over bronchial orifice; 3, imbricating sutures in 
visceral pleura; 4, final closure with interrupted black silk. (Courtesy of Surgery, 


22: 516-564, 1947.) 


pneumonectomy. Langer and the author’® 
described the use of local excision technic 
with excellent results. (Fig. 12.) This 
procedure is contraindicated, however, in 
the presence of an epithelial lining. In 
cases in which a low respiratory reserve 
exists the use of intracavitary suction may 
prepare the patient for thoracic explora- 
tion and definitive surgical therapy. 
Pulmonary hydatid disease may also 
constitute an indication for pulmonary 
resection. When spontaneous expectora- 
tion and evacuation is present, healing may 
occur without complications. In patients 
in whom secondary infection of the cyst 
with abscess formation is seen, the condi- 
tion should be treated as a pulmonary 


abscess. Lobectomy offers the only chance 
for cure when repeated hemoptysis occurs 
and may be considered in the presence of 
many scattered cysts in one lobe. 
Arteriovenous Fistula. The diagnosis of 
arteriovenous fistula in the lung may be 
difficult because the presence of symptoms 
depends largely upon the extent of com- 
munication and the volume of blood pass- 
ing through. Many patients are without 
symptoms but this diagnosis should be con- 
sidered whenever cyanosis, clubbing of the 
fingers and polycythemia are present. 
Hemoptysis may be the first and only 
symptom; angiocardiographs are necessary 
to confirm the diagnosis. Treatment of this 
condition consists of surgical interruption 
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of the fistula or excision of the vascular 
mass. Because of the difficulties associated 
with ligating the communication between 
the artery and the vein, local or segmental 
resection is the procedure of choice. In 
most patients, however, lobectomy or 
pneumonectomy is necessary because of 
the size and location of the vascular chan- 
nels. Maier” has pointed out that because 
of the possibilities of associated vascular 
anomalies, one should be certain that 
adequate channels remain for the return 
of blood to the left side of the heart. 

Traumatic Injury to Lung. In the case 
of perforating or penetrating injuries to 
the lung conservative measures are usually 
sufficient. Occasionally, however, it is 
imperative to enter the chest whereupon 
segmental repair and local excision may 
suffice. If a hematoma exists which is of 
sufficient size to involve an entire Jobe, a 
lobectomy is indicated. In the event of an 
expanding hematoma which threatens to 
perforate, either lobectomy or pneumonec- 
tomy is advisable depending upon the 
location of the hematoma. Occasionally 
damage may be so extensive that pneu- 
monectomy offers the only hope of con- 
trolling hemorrhage and shock. Emergency 
thoracotomy must be performed in some 
instances of closed pneumonolysis when 
early massive subcutaneous emphysema 
with tension pneumothorax or profuse 
hemorrhage into the pleural cavity occurs. 
Treatment may then consist of segmental 
repair, local excision or resection. 


SUMMARY 


1. The fundamental principles govern- 
ing the removal of lung tissue are stated. 

2. The various conditions are discussed 
with respect to factors determining the 
extent of resection. 


3. An outline of indications for pul- 
monary resection is presented. 
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DIAPHRAGMATIC HERNIA* 


A REVIEW OF THE LITERATURE AND REPORT OF TWO UNUSUAL CASES 


Epwin H. EL.ison, M.D.+ 
Columbus, Obio 


HE number of publications which 

have appeared during recent years 

attest to the current interest among 
internists, roentgenologists and surgeons 
in the many problems relative to diaphrag- 
matic hernia. As a consequence of these 
studies and in particular along with the 
development of more improved roent- 
genologic methods applicable to the diag- 
nosis of diaphragmatic hernia, there has 
been an apparent increase in the incidence 
of this condition. In 1924 Rendich reported 
202 cases in a series of 5,033 gastrointesti- 
nal roentgenologic studies, an incidence of 
.04 per cent. However, the reported occur- 
rence has risen to 2 per cent and above in 
most of the larger series. Case records at 
the Ohio State University Hospital have 
shown a similar increased incidence of 
diaphragmatic hernia in recent years. 

In view of the frequent occurrence of 
this entity and the varied and complex 
symptoms produced by it, the clinician 
must often consider diaphragmatic hernia, 
usually the non-traumatic type, in the 
differential diagnosis of many respiratory, 
circulatory and gastrointestinal diseases. 
Once the diagnosis is made, a concomitant 
disturbance as the prime cause of the 
patient’s symptoms must be ruled out. 
Following arrival at a definite diagnosis, 
conservative versus surgical management 
must be decided upon. Finally, the surgeon 
must determine the optimum time of 
repair, choose between a transperitoneal 
or a transpleural approach, be able to cope 
with the technical difficulties of adequate 
exposure and determine the type of repair 


indicated. He must always be aware of 
traumatic rupture of the diaphragm when 
evaluating accident cases. 

There is an excellent likelihood that we 
may be faced with an even greater inci- 
dence of the traumatic types of dia- 
phragmatic hernia, secondary to direct or 
indirect injury of the diaphragm. First, due 
to the progressive character of certain 
types, many former G.I.’s who suffered 
various types of trauma to the abdomen 
or chest in World War 11 may develop 
clinical symptoms leading to the diagnosis. 
Secondly, the steady increase of the auto- 
mobile accident rate, unless checked by 
appropriate safety measures, will assuredly 
result in a greater number of diaphrag- 
matic ruptures. 

Harrington, in a review of his personal 
cases, found the most common sites of 
congenital herniations in the order of 
their frequency of occurrence as: (1) 
hiatus pleuroperitonealis (Foramen of 
Bochdalek), the original communication 
between the pleural and peritoneal cavi- 
ties; (2) esophageal hiatus; (3) subcostal 
sternal (Foramen of Morgagni or Larrey’s 
space), between fibers from the ensiform 
cartilage and adjoining rib cartilages; (4) 
congenital absence of the posterolateral 
portion of the diaphragm, that portion de- 
rived from the pleuroperitoneal membrane. 

Hernias through the vena caval or 
aortic openings in the diaphragm have 
never been reported. 

The only reliable method of establishing 
the presence of a diaphragmatic hernia 
lies in x-ray examination. Photofluoro- 


* From the Department of Clinical Surgery, College of Medicine, Ohio State University, Columbus, Ohio. 
} Former Chief Resident Surgeon, Starling Loving University Hospital, Columbus, Ohio. At present on duty 
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scopic and roentgenographic demonstration 
of the herniated viscus, with or without 
the use of contrast media, affords the 
diagnosis. 

The difficulties of an accurate diagnosis 
are well demonstrated in the case of 
D.H.M. The importance of repeated exam- 
inations cannot be stressed too much. The 
symptoms are non-specific and share fea- 
tures of many more common pathologic 
conditions. In general, the symptoms fall 
into groups corresponding to the organs 
herniated (usually hollow viscus) and the 
organs displaced; the severity corresponds 
closely to the extent of involvement and 
the degree of hernial ring constriction. 
Many authors have referred to diaphrag- 
matic hernias as the “‘masqueraders of the 
upper abdomen.” The onset of difficulty 
may be acute but is usually noted by its 
gradual and progressive character. 

Physical findings vary widely and are 
only of limited value. Examination of the 
thorax might reveal a decreased expansion 
on the affected side, a displaced apex beat, 
tympany or dullness depending on the 
underlying viscera and absent breath 
sounds. 

The most important single factor in 
making the diagnosis is the inclusion of 
diaphragmatic hernia as one condition to 
consider in the differential diagnosis of 
disease in the chest or upper abdomen. 
Adams and Lee report two cases with only 
omentum in the hernial sac which were 
mistaken for pulmonary lesions until thor- 
acotomy revealed their true identity. 

A history of previous injury to the 
thorax or abdomen is helpful in traumatic 
herniations. 

Operative repair must be considered in 
the management of all patients with 
a demonstrable diaphragmatic herniation 
when either abdominal or cardiorespiratory 
symptoms are present, with no evidence of 
other disease as the causative agent. There 
is some disagreement with this; but con- 
sidering the proven progressive nature of 
the condition, the frequent reports of com- 
plications (obstruction, strangulation, per- 
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foration of hollow viscus and hemorrhage) 
requiring emergency intervention under 
adverse conditions and the lowered mor- 
bidity and mortality arising from recent 
adjuncts of modern surgery, it seems the 
better choice. Should surgery be contrain- 
dicated or postponed for any reason, a 
medical regimen must be instituted em- 
bodying the following principles: (1) pre- 
vention of increased abdominal pressure; 
(2) prevention of gaseous distention or 
constipation; (3) impression of the patient 
with the possible dangers. 

No attempt will be made to discuss all 
of the technical points involved in each 
type of herniation. The two fundamental 
principles embody, first, the reduction of 
the herniated viscera and, second, the 
repair of the diaphragmatic defect. 

A transperitoneal or transpleural ap- 
proach, for the repair of the average hernia, 
is largely a matter of personal preference. 
However, the preferred method depends 
on the type of hernia to be dealt with in a 
few selected cases. Closure of the defect 
with interrupted non-absorbable sutures 
in two layers is usually adequate. Occa- 
sionally a plastic repair with muscle or 
tendon as outlined by Keller and Saur- 
bruch may be advisable. A combination 
of the two approaches, thoracolaparotomy, 
may be required on some occasions. 

Various adjunct procedures are occa- 
sionally indicated. Phrenic crush or excre- 
sis may be utilized to facilitate surgical 
repair, to minimize recurrence, to obtain re- 
laxation of the hiatal ring in acute obstruc- 
tion and for relief of symptoms where more 
radical intervention is contraindicated. 

Enterostomy or enteroenterostomy may 
be necessary as a preliminary life saving 
procedure or as an adjunct measure in 
cases of acute obstruction. 

Closure of large defects is facilitated by 
thoracoplasty. 

During the preoperative and postopera- 
tive periods, the usual measures taken for 
laparotomy or thoracotomy are carried 
out. These are adequately illustrated in 
the accompanying case reports. 
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CASE REPORTS 


Case1. D.H. M., an eighty-three year old 
retired painter, first entered University Hospi- 
tal, Columbus, Ohio, on November 27, 1944, 
complaining of intermittent epigastric pain, 
severe episodes of nausea and vomiting, palpi- 
tation, increasing weakness and weight loss. 
Epigastric distress, described as heartburn, 
often amounting to pain, had begun in 1936. 
The symptoms had no relation to meals; they 
were relieved by soda. The difficulties were 
progressive in nature, gradually increasing in 
severity. Nausea and later regurgitation and 
vomiting appeared. The bowels became slug- 
gish, finally leading to severe obstinate con- 
stipation. In 1942 he consulted his physician 
who diagnosed the condition as “gallbladder” 
trouble and prescribed a low fat diet and certain 
medications, a regimen which the patient 
followed without relief. In 1943 he had an 
attack, the features of which were substernal 
distress, palpitation, increasing weakness and 
dizziness. During this period the patient noted 
black, tarry stools. Similar and even more 
aggravated episodes followed at shortening 
intervals. These were associated with per- 
sistent nausea and recurrent vomiting. His 
appetite became very poor and weight loss 
became noticeable. Two weeks before admission 
an attack similar to the above appeared but 
showed no signs of abatement; hematemesis 
began two days before he sought medical 
advice. 

Physical examination showed moderate de- 
hydration and evidence of recent weight loss; 
the blood pressure was 180/80. Decreased 
vocal and tactile fremitus was demonstrated 
in the left chest posteriorly. Coarse moist rales 
were heard in both lung bases. The heart was 
enlarged to the left anterior axillary line; a 
soft blowing systolic murmur was heard over 
the aortic area. Marked tenderness was elicited 
by palpation in the mid-epigastric region. The 
liver margin was palpated three-finger breadths 
below the right costal margin. 

Laboratory findings were as follows: red 
blood count 3.56 million; hemoglobin 10 Gm. 
Gastric analysis, utilizing the alcohol test meal, 
disclosed hypoacidity. Occult blood was found 
in the first and third gastric specimens. Re- 
peated examinations of the stools revealed 
4 plus occult blood. The remainder of the 
laboratory findings were normal. A chest x-ray 
disclosed a diffuse density in the left base, 6 cm. 
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in diameter. Complete roentgenologic studies 
of the gastrointestinal tract by contrast media 
failed to demonstrate any pathologic condition 
except diverticulosis of the entire large bowel. 
A non-visualizing gallbladder was reported 
after the usual dose of priodax. Electrocardi- 
ography revealed left axis deviation. Digitaliza- 
tion was accomplished. A modified ulcer 
regimen gave moderate relief of the symptoms. 
On December 13, 1944, gastroscopy revealed a 
polypoid, juicy red mass, 1.5 cm. in diameter 
in the upper one-third of the stomach near the 
lesser curvature. Superior and anterior to this 
mass a sharply demarcated, reddish, granular 
area was seen. The impressions included hyper- 
trophic gastritis, most marked in the cardia; 
gastric polyp; possible carcinoma of the cardia. 
Surgical exploration was advised, but the 
patient refused. He was discharged under the 
care of the out-patient department on Decem- 
ber 16, 1944. 

During the following year the patient was 
seen intermittently at the Gastrointestinal 
Clinic. He continued to have the same com- 
plaints; treatment remained symptomatic. 
Vomitus, containing considerable bright red 
blood, was noted on two separate occasions. 
Tarry stools were noted as before. The interim 
between the more severe attacks of epigastric 
pain, nausea and vomiting shortened. In 
December, 1946, the discomfort became almost 
unbearable. After each meal he would note a 
dull ache in the epigastrium; this would in- 
crease slowly over one to one and one-half 
hours to the peak of the pain which was 
described as severe and knife-like, located 4 
cm. above the umbilicus. Radiation into the 
left hypochondrium and back often occurred. 
On certain instances he found liquids more of a 
precipitating factor than heavy foods. The 
pain and discomfort then gradually declined 
over the next several hours. Only residual 
soreness remained during the interims. Nausea 
accompanied the attacks. Vomiting which 
frequently occurred at the height of the pain 
would give rise to temporary relief. On January 
2, 1946, he was readmitted to the Medical Serv- 
ice. He complained of extreme weakness and 
weight loss. All desire for food of any kind was 
gone. The system review was negative except 
for nocturnal frequency, times two; slight 
hesitancy. His past history, other than that 
described above, was not significant in any 
particular. He had had typhoid fever at the 
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age of fifty with no complications. The only 
history of trauma was a compound fracture 
of the left wrist incurred as a child. The 
patient’s father and first wife had died of 
tuberculosis. His “mother” had died of a 
tumor in her abdomen. 

Physical examination revealed a well de- 
veloped, poorly nourished, eighty-three year 
old white male, sitting up in bed complaining 
of severe epigastric distress. He was appre- 
hensive but cooperative. The particulars of the 
examination were normal except as noted: 
temperature 98.2; pulse 70; blood pressure 


165/86. The skin was dry and wrinkled. Red- 


dish brown macules were observed over: the 
trunk. Tissue turgor was poor. Weight loss was 
in evidence. The tongue was dry and coated. 
The lung fields were clear. No inspiratory 
or expiratory lag was demonstrable. The point 
of maximum impulse was palpable in the mid- 
axillary line. No murmurs could be heard. 
The abdomen was moderately distended. 
Marked tenderness was demonstrated midway 
between the umbilicus and ensiform. This was 
associated with spasm and guarding but no 
true rigidity was present. The liver and spleen 
were not felt and no masses could be palpated. 
The prostate was slightly enlarged but of 
normal consistency. The laboratory findings 
were normal except for the following: Certain 
negative findings pertinent to the differential 
diagnosis are included. Repeated blood studies 
disclosed a persistent and increasing hypo- 
chromic anemia; slight leukocytosis with a 
marked eosinophilia (varying from 12 to 54 
per cent). While receiving a meat free diet, 
repeated stool specimens contained 4 plus 
occult blood. Gastric analysis, utilizing the 
histamine test meal, disclosed below normal 
values for acid; the third specimen contained 
3 plus occult blood. The sedimentation rate 
(Westergren) was 71-114-130-134. The blood 
urea nitrogen varied from 41.5 mg. per cent at 
the time of admission to a normal value of 21 
mg. per cent at the time of discharge. The 
total protein was 7.27 Gm. with an A/G ratio 
of one. Bence Jones protein was negative in 
blood and urine; the blood was type A. Elec- 
trocardiography revealed minimal evidence of 
myocardial damage. During the initial four 
weeks of his hospitalization the patient showed 
a steady downhill course. He rejected almost 
all food. Any nourishment taken orally resulted 
in episodes of severe epigastric pain and vomit- 
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ing. At one time during this period the possi- 
bility of his difficulties being more imaginary 
than real were considered. Repeated use of 
sterile hypos resulted in no relief. The psy- 
chiatric consultant was of the opinion that the 
pain was not exaggerated. The patient’s 
weight dropped steadily from 155 to 134 
pounds. A deltoid muscle biopsy was reported 
as revealing no evidence of trichinae by the 
hospital pathologist. A scout film of the 
abdomen on January 3, 1946, disclosed no 
disorder. A six-foot upright chest plate (Fig. 1) 
revealed a diffuse density of the left lower 
chest, a condition practically unchanged since 
November 28, 1944. Repeated attempts to 
visualize the gallbladder failed. Skull x-rays on 
February 7, 1946, revealed no evidence of 
multiple myeloma or other abnormality. Gas- 
trointestinal roentgenograms on January 8, 
1946, failed to demonstrate any pathologic 
disorder. 

On February 1 5th the hospital roentgenologist 
repeated fluroscopic studies of the upper gas- 
trointestinal tract and reported the following: 
“The esophagus is slightly shortened. There 
is a large gastric herniation through the eso- 
phageal hiatus which reduced following the 
drinking of water. The remainder of the 
stomach and duodenum showed no intrinsic 
abnormality. Findings indicate an esophageal 
hiatus hernia.” (Fig. 2.) A surgical consultation 
was sought on the following day. Surgical 
repair of the demonstrated hiatus hernia was 
advised via the abdominal route to enable a 
thorough exploration of the abdomen for con- 
comitant disturbance. Preoperatively, intuba- 
tion and gastric suction was instituted. Only 
clear liquids were allowed by mouth. It was 
notable that continuous Levine suction gave 
the patient complete relief from pain. A 
restoration of the fluid and electrolyte balance 
was accomplished by parenteral administra- 
tion of fluids, vitamins, plasma and whole 
blood. A thorough large bowel prep was accom- 
plished by repeated enemas. The patient was 
kept as ambulatory as possible during this 
period. A ‘preoperative consultation was ob- 
tained with the anesthetic department relative 
to the premedication and type of anesthesia. 

On January 20, 1946, laparotomy was per- 
formed by the author under sodium pentothal, 
nitrous oxide, oxygen anesthesia, with a Magill 
tube in place, employing an upper left split 
rectus incision with a hockey stick extension 
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Fic. 1. Case 1. a, roentgenogram of chest showing a d 


iffuse density in the left lower chest; 


later shown to be an esophageal hiatus herniation with involvement of a large part of the 
fundic portion of the stomach. From this one can see how easily a lesion of this type could 
be mistaken for a pulmonary process. B and c, roentgenograms of lower esophagus and 
upper stomach after ingestion of barium, showing a slightly shortened esophagus and a 
large gastric herniation through the esophageal hiatus. This reduced following the ingestion 
of water. p, spot film of herniation as demonstrated on lateral view. 


high into the xyphosternal notch. A Balfour 
retractor was utilized to facilitate exposure. 
A generalized exploration of the abdomen 
revealed diverticulosis of the entire large 
bowel. The esophageal hiatus admitted three 
fingers on its left lateral aspect. Protruding 
through this opening was a large portion of the 
fundic area of the stomach which was easily 
reducible but which on release of the gentle 
traction applied, immediately herniated back 
through the opening. The involved area was 
markedly hypertrophied. There was no evi- 


dence of a callous ulcer, polyp or tumor mass. 
A moderate amount of serosanguineous fluid 
was noted in the peritoneal cavity. Exposure 
was obtained and maintained by walling off 
the area with large moist laparotomy sponges. 
The liver, protected with a moist laparotomy 
sponge, was gently retracted with a broad 
Deaver retractor. The evaginated hernial sac 
was opened. exposing the margins of the dia- 
phragmatic defect. The lateral extent of the 
defect was grasped with a long Allis forceps and 
with the hernial opening under tension, the 
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Fic. 2. Case 1. a and B, left lateral oblique roentgenograms of lower esophagus and upper 
stomach after ingestion of barium showing the progressive reduction as seen on fluoroscopy. 


edges of the defect were approximated with 
through-and-through silk sutures. This resulted 
in an opening just admitting the small finger. 
The cut edges of the peritoneal sac were then 
closed with interrupted No. oo silk sutures. 
Three Gm. of microcrystalline sulfathiazole 
was dusted over the operative site. The 
abdominal incision was closed in layers using 
interrupted figure-of-eight steel alloy wire 
sutures on the fascia of the anterior rectus 
sheath; 500 cc. of whole blood was given during 
the operative procedure. The patient left the 
operating room with no signs of respiratory 
difficulty or circulatory failure. Continuous 
gastric (Wangensteen) suction was employed 
for forty-eight hours postoperatively, during 
which time the patient was supported with 
parenteral fluids. He was allowed out of bed 
on the first postoperative day. Soft diet was 
permitted on the third day and a full diet on 
the fifth. There were no complaints referable 
to the alimentary tract following the operation. 
The wound healed per primum. An upper 
gastrointestinal series on the twelfth post- 
operative day revealed no evidence of the 
previously noted esophageal hiatus herniation. 
The patient was discharged from the hospital 
on his fourteenth postoperative day. 

Case u. W. D., a thirty-one year old truck 
driver, was admitted to University Hospital, 
Columbus, Ohio, on February 4, 1946, with 
complaints of dyspnea, palpitation, attacks of 
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unconsciousness and difficulty in eating. His 
difficulties dated back to April, 1935, at which 
time he had been involved in a serious accident. 
An eighteen-ton trailer broke loose from its 
tractor truck, crushing its cab against a large 
tree. The driver, D. W., pinned between the 
steering gear, pressing deep into the left side 
of his abdomen and the driver’s seat, was 
finally removed from the wreckage nine hours 
later. He suffered a compound fracture of the 
right ankle and upper one-third of the right 
tibia, a crushing injury of the right foot, a 
simple fracture of the left pelvis and deep 
lacerations of the left chest and neck. The 
abdominal wall had not been perforated. 
During his hospital course a ruptured left 
diaphragm was discovered. Surgical repair 
had not been advised presumably because of 
his poor general condition. There had been a 
100 pound weight loss during the three-month 
hospital stay. 

In the months following his release he 
gradually gained weight and strength. Tlie 
eleven-year interval was described as a veri- 
table nightmare. Epigastric pain and fullness 
appeared after eating. Associated nausea was 
severe and aggravating since he found that he 
was unable to vomit. Belching was difficult, 
having to turn his head in various ways to 
allow escape of gas through the esophagus. 
The discomfort was made worse by alkalies. 
Dysphagia appeared during the last several 
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Fic. 3. Case II. Roentgenograms of the chest taken in an anteroposterior position. (A) and 
left lateral position (B) showing an elevation of the stomach and colon shadows on the left 
with a resultant compression of the lower portion of the left lung. The remainder of the lung 


fields were clear. 


years. Often he was able to swallow only small 
sips of liquids. By avoiding gas-producing food 
and eating frequent small meals, enough 
nourishment was obtained to retain a nominal 
state of nutrition. Attacks of dyspnea and 
cyanosis, leading to unconsciousness had been 
occurring at more frequent intervals. The 
“blackouts,” usually associated with a period 
of severe constipation, were relieved by a sud- 
den passage of flatus and stool. Two episodes 
resembling acute intestinal obstruction were 
described. The patient was hospitalized in 
each instance but no operative procedure had 
been offered to relieve his difficulties. He was 
of the opinion at the time of admission that 
life was not worth living if nothing could be 
done for him. His previous medical history was 
not significant in any particular. The family 
history was not pertinent. 

Physical examination showed the patient to 
be a spare adult male, appearing much older 
than his actual age of thirty-one years. The 
particulars of the examination were essentially 
normal except for the chest and right lower 
extremity. The left intercostal spaces were 
narrowed. There was a marked lag of respira- 
tory excursion of the left chest wall. A tym- 
panitic percussion note was noted over the left 
lower thorax, extent varying at different times 
of examination. Intestinal borborygmi and 


a metallic tinkling synchronous with respira- 
tion were heard over the left chest. The heart 
was displaced to the right. The abdomen was 
scaphoid. Moderate distention was present. 
Moderate bilateral indirect inguinal hernias 
were demonstrated. There was a long, irregular, 
healed scar over the anterior upper aspect of 
the right leg. The right foot was deformed. 
Laboratory findings were normal. Postero- 
anterior and left lateral x-rays revealed an 
elevation of the stomach and colon shadows on 
the left. (Fig. 3.) The lower portion of the left 
lung was compressed. The remainder of the 
lung fields was clear. Gastrointestinal x-ray 
series showed the stomach herniated through a 
rent in the left diaphragm. (Fig. 4.) Barium 
enema demonstrated the splenic flexure of the 
colon in the left thoracic cavity. (Fig. 4.) 
There was no constriction of the large bowel or 
other abnormality detected. The vital capacity 
was 2,650 cc. A preoperative consultation was 
obtained from the Department of Anesthesia 
regarding preoperative medication and type of 
anesthesia. The large bowel was thoroughly 
cleansed with enemas the day before surgery. 
A Levine tube intubation was accomplished 
the morning of surgery and all of the gastric 
contents evacuated. 

Thoracotomy was accomplished by the 
author on February 11, 1946. Prophylactic 
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Fic. 4. Case 11. A, roentgenogram of the esophagus and stomach after ingestion of barium 
showing a large portion of the stomach herniated through a rent in the left diaphragm. 
B, a barium enema demonstrates the splenic flexure of the colon in the left thoracic cavity. 
No constriction of the large bowel or other abnormality can be detected. 


penicillin, 30,000 units every three hours by 
the intramuscular route, was instituted twenty- 
four hours before surgery. Following pentothal, 
cyclopropane induction, a woven catheter 
endotracheal tube with an inflatable cuff was 
inserted into the trachea through a laryngo- 
scope. Following inflation of the cuff, the intra- 
tracheal tube was connected with a Connell 
anesthetic machine. A correct level of anes- 
thesia was then maintained by a cyclopropane- 
oxygen-helium-ether combination. The eighth 
rib was identified by counting from the palpable 
twelfth rib previously demonstrated by x-ray. 
A generous curved incision was made along 
the eighth rib from 3 cm. lateral to the spinous 
processes to the anterior axillary line. This was 
carried through the latissimus dorsi and serratus 
anterior muscle groups. The serratus posterior 
muscles were separated from the seventh, 
eighth and ninth ribs. The peritoneum was 
stripped away from the eighth rib anteriorly 
by a periosteal elevator. After freeing the 
posterior bed with the rib stripper, a generous 
section of the rib was resected. The neck of the 
seventh rib was transsected and a I cm. seg- 
ment removed. The pleura was opened in the 
middle of the rib bed. The hernial opening in 
the left diaphragm was large, measuring some 
6 by 14 cm. It was situated anteriorly about 
2 cm. from the diaphragmatic attachments to 
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the costal cartilages and extended from the tip 
of the eighth costal cartilage to the parasternal 
area at the base of the pericardium. It did not 
involve the esophageal opening. The pleura 
and peritoneum could not be differentiated by 
appearance. Lateral and posterior to the left 
lateral extent of the hernia ring a weakened 
musculature could be palpated. The lung was 
compressed upward but was not involved in 
any adhesions. It expanded normally on appli- 
cation of positive pressure by the anesthetist. 
The contents and their position were as follows: 
The stomach was lying posteriorly. The colon 
skirted the outer wall of the thorax; the spleen 
occupied an anterolateral position. Three loops 
of small bowel were seen emerging through the 
orifice near its center. The left lobe of the liver 
projected through the most medial extent. The 
only adhesion demonstrated stretched between 
the lateral extent of the hernial ring and the left 
portion of the mesocolon. The omentum hung 
over most of the contents as a gigantic curtain. 
The adhesive band was isolated, sectioned be- 
tween clamps and ligated. The left phrenic 
nerve was identified on the pericardium and 
crushed by means of an Ochsner clamp. Follow- 
ing further quieting of the diaphragm and chest 
wall by means of intravenous curare, the hernial 
contents were reduced in the following order: 
small intestine, colon, spleen, stomach, omen- 
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tum, left lobe of the liver, thus completely 
replacing the herniated abdominal viscera. 
The edges of the diaphragm were then fresh- 
ened; guy sutures were inserted at either end 
for traction and to facilitate exposure. An 
abdominal exploration through the hernial 
opening demonstrated the normal positions 
and relations of the reduced viscera. The stoma 
was then closed with through-and-through No. 
4 braided silk sutures. Repleuralization was 
accomplished by interrupted No. oo silk 
Lembert sutures. Blood clots were removed 
from the pleural cavity. A stab wound was 
made in the posterior angle of the ninth inter- 
space, a curved forceps passed through and a 
Pezzar catheter drainage tube pulled through 
from inside out. The catheter was clamped 
shut. The pleural cavity was then closed with 
interrupted No. oo silk sutures, the lung hav- 
ing been completely re-expanded by application 
of positive pressure just before the cavity was 
drawn shut. A previous re-expansion had 
demonstrated no atelectasis. Muscles, sub- 
cutaneous tissue and skin were closed with 
interrupted sutures of No. oo silk and sterile 
dressings applied. During the operative pro- 
cedure 1,000 cc. of whole blood was given by 
slow intravenous drip. 

The patient left the operating room in 
excellent condition without evidence of respira- 
tory embarrassment or circulatory failure. The 
Pezzar catheter was attached to a water bottle 
with the opening 10 cm. below the water level. 
Drainage was minimal. The catheter was re- 
moved on the third postoperative day. Levine 
suction was maintained for three days during 
which time the patient was maintained by 
parenteral injections. The lower bowel was kept 
empty by use of a rectal tube and repeated 
small enemas. Penicillin was continued for 
seven days. A liquid diet was permitted on the 
third postoperative day, soft diet on the fifth 
and a full diet on the eighth day. The patient 
was made ambulatory on the third postopera- 
tive day. Healing of the wound was uncom- 
plicated and the patient was discharged from 
the hospital without complaints eleven days 
after the operation. 

On March 24, 1946, hé was readmitted to 
University Hospital for repair of bilateral 
indirect inguinal hernias. At this time he had 
no complaints referable to either the gastro- 
intestinal tract or cardiorespiratory system. 
He was indeed a truly grateful patient. The 
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thoracotomy wound was well healed. A chest 
x-ray on March 25, 1946, showed the left 


diaphragm in normal position and the lung 
fields clear. 


CONCLUSIONS AND SUMMARY 


Evidence is cited from the literature and 
self-experience to support the apparent 
increased incidence of diaphragmatic her- 
nia. It is suggested that we may be faced 
with an actual increase in view of the rising 
accident rate. 

The outstanding clinical features are 
discussed briefly. The progressive nature 
of the process is pointed out. It is shown 
that the most important single factor in 
making the diagnosis is the inclusion of 
diaphragmatic hernia as one condition in 
the differential diagnosis of disease in the 
chest or upper abdomen. The importance 
of competent radiologic assistance in the 
diagnosis is emphasized. 

Indications relative to medical versus 
surgical management are discussed. The 
essential features embodied in conservative 
medical management are listed. The impor- 
tance of operative intervention of demon- 
strable diaphragmatic hernias in those 
patients presenting gastrointestinal or car- 
diorespiratory symptoms of any marked 
degree, with no evidence of other disease, 
is pointed out. 

The preferred approach, transthoracic, 
transperitoneal or a combination of the 
two is considered with regard to the type 
herniation demonstrated. Certain adjunct 
surgical procedures are evaluated. _ 

Two cases are presented in detail. Case 1 
illustrates, first, how few diagnostic prob- 
lems confronting physicians are more 
difficult than those presented by patients 
with a diaphragmatic hernia; second, the 
value of repeated roentgenography in all 
suspected cases. Both emphasize the ulti- 
mate debility and demoralized mental 
states resulting from either failure of 
diagnosis or a hands-off policy. Many of 
the technical factors involved in the preop- 
erative preparation, anesthesia, the actual 
repair and postoperative convalescence 
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are presented. A complete and gratifying 


re 


lief of symptoms was noted in each 


patient. 
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ABDOMINAL TRAUMA FROM THE STANDPOINT 
OF THE RAILWAY SURGEON 


IsiporE CoHN, M.D. 
New Orleans, Louisiana 


HAVE no startling spectacular new 

facts to present. I have only some 

sober, tragic findings to report which I 
hope may stimulate some interest in a 
phase of clinical diagnosis and treatment 
sorely needed for the benefit of patients. 
It may be that if we heed some of the les- 
sons to be gained from a study of clinical 
experience and the literature, a few pa- 
tients may be saved. The saving of one life 
will more than justify my efforts. My re- 
marks will be limited to the non-perforat- 
ing or non-penetrating types of abdominal 
trauma. 

The elasticity of the abdominal wall, 
free mobility of the hollow viscera and 
comparative mobility of the solid viscera 
are responsible for the comparative infre- 
quency of lacerations of the spleen, liver, 
rupture of the intestines and the stomach, 
following crushing blows applied to the 
surface of the abdomen. 

There are several axioms which should 
be accepted when dealing with patients 
who have had trauma to the abdomen: (1) 
Every patient should be hospitalized for a 
period of at least twenty-four hours. (2) 
Every patient should be examined care- 
fully; not only a physical examination but 
x-ray studies should be made and labora- 
tory data accumulated. The reason for the 
above statements is obvious when one 
realizes the infinite variety of combinations 
of injuries which may occur following the 
initial blow. 

Authorities have classified the etiologic 
factors in abdominal trauma into: (1) 
crushing or squeezing, where the patient 
is impaled between moving objects; (2) 
from a direct blow from a blunt object and 
(3) from a fall. To this may be added the 
classification given by Moty: bursting, 
crushing and tearing injuries. 


The statement that the abdomen, like 
Pandora’s box, is full of surprises is clearly 
proven by this type of case. Unfortunately 
symptoms and signs of the true nature of 
many of these cases are not manifested 
early. 

The literature is full of statements like 
the following: “‘The prognosis is directly 
related to the promptness of surgical 
intervention” (Wilensky). “During the 
first few hours after injury no signs nor 
symptoms may appear. Decision not to 
operate in many instances is more danger- 
ous than the hazard of an unnecessary 
operation” (Poer). ““There are many cases 
of abdominal injury on record in which the 
symptoms at onset are trivial; but, later 
definite evidence of abdominal lesions _re- 
quiring operation develop” (Estes). “The 
time lag between the injury and the defini- 
tive treatment must be reduced to as short 
a time as possible” (Arthur Metz). “Cases 
of traumatic rupture of the spleen have 
remained undiagnosed until necropsy” 
(Roetting). This statement can be easily 
verified in any large hospital service where 
cases of trauma are handled. 

“Injury due to non-perforating abdomi- 
nal trauma is accompanied by symptoms 
which vary to such an extent that no clear 
clinical picture can be set down” (Poer). 

Since the clinical picture is not clear, 
the signs delayed and the multiplicity of 
combinations of organs involved, it is 
incumbent on us to consider each injury 
as potentially serious until evidence proves 
to the contrary. It is essential to observe 
and examine carefully for a few hours in 
order to determine the need for an opera- 
tion that will save a life. This is certainly 
better than to have a patient return to the 
hospital in an irreversable shock or with 
peritonitis when surgery, if done as an 
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antemortem gymnastic, will be of no 
avail. 

From a review of the experiences at 
Charity Hospital in New Orleans, from 
personal experiences and from the litera- 
ture, it is obvious that the spleen is rup- 
tured more frequently than any other 
abdominal organ following non-penetrating 
types of trauma. It is obvious that when 
the spleen alone is involved and when early 
diagnosis is made and operative interven- 
tion resorted to promptly, the prognosis is 
good. When there are associated injuries, 
such as fractures of the ribs, perforation or 
penetration of the lung, ruptures of the 
liver and rupture of the diaphragm, the 
prognosis becomes more grave. 

Fourteen cases of non-penetrating ab- 
dominal trauma reviewed from Charity 
Hospital records by Dr. Robert Waters 
present several noteworthy facts. Of the 
fourteen, nine were found to have the 
spleen alone ruptured. Five had complica- 
tions including brain lacerations, fractures 
of the rib and rupture of the liver. Of the 
nine uncomplicated cases, splenectomy 
was done and the patients recovered; the 
other five patients died. It is worth par- 
ticular comment as well as commendation 
that the diagnosis was made and that nine 
of these patients were saved; and it is a 
tribute to the training and judgment of the 
resident staff at Charity Hospital, as I 
believe all of these cases were handled by 
the resident staff. 

The cause of the accident is stated as 
having been due to being struck by an 
automobile, a truck, or a fall from a bal- 
cony, struck in the abdomen by a knee 
while playing ball, struck by a 300 pound 
block of ice in the left upper quadrant, 
and a fall in which the patient struck his 
left side on a garbage can. This case is 
worthy of further mention. The time of 
admission varied from thirty minutes to 
three days. 

Abdominal pain, tenderness, some rigid- 
ity in the upper left quadrant later becom- 
ing diffuse, shock and vomiting were the 
essential findings recorded by the ob- 
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servers. X-ray findings are variously re- 
ported as negative or as showing an 
elevation of the leaf of the diaphragm. 

The time of operation where stated indi- 
cates that the operation was instituted as 
soon as the patient could be properly 
prepared and the initial shock overcome 
by transfusion. The majority of the pa- 
tients were males. 

Since the symptoms and signs by which 
the diagnosis should be established vary, 
it may be worth while to review briefly the 
experiences of others to determine if mani- 
festations not here recorded have been of 
service in making the diagnosis. 

It is easy to make the statement that 
these patients should be operated upon 
early. In order to make the diagnosis 
early two things are essential: First, we 
must be conscious of the importance of 
abdominal trauma which is non-penetrat- 
ing in character and, second, we must seek 
by observation any and all possible aids in 
order to determine the necessity for an 
operation. 

Roettig considers the following as diag- 
nostic manifestations: (1) Abdominal pain 
following injury; (2) progressive shock; 
(3) rapid thoracic type of respiration; (4) 
Ballance’s sign which may or may not be 
positive; (Ballance’s sign is dullness to 
percussion in the upper left quadrant and 
in the left flank) this is commonly found 
when sought; (5) rigidity of the abdomen 
which increases with shock and the extent 
of the injury; (6) the temperature in the 
beginning is subnormal, pulse is rapid and 
of poor quality. (7) leukocyte count is 
usually increased, at first the red count 
shows slight polycythemia and is followed 
by a rapid drop; (8) x-ray examination of 
the abdomen frequently shows an eleva- 
tion of the left diaphragm. 

Lewis T. Wright at Harlem Hospital has 
had an extensive experience with trau- 
matic rupture of the spleen. He has empha- 
sized the value of an abdominal tap in 
conjunction with other manifestations. 
From a review of the literature it does not 
seem that abdominal tap has been prac- 
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ticed by most surgeons. My own convic- 
tion is that if the other manifestations are 
present, one had best go ahead and operate; 
then he can find the blood in the abdomen 
at the same time. In most. cases of rupture 
of the spleen there is a large quantity 
of blood in the abdomen and it would 
seem not an essential procedure to tap 
the patient before active intervention is 
undertaken. 

It is not only the good results which 
should impress us but we should look care- 
fully to the cases in which the diagnosis is 
made at necropsy by the coroner and in 
which for some reason or other the diagnosis 
has been missed. 


Case 1. A white male, age sixteen, was 
struck by an automobile. He was not admitted 
to a hospital for twenty-four hours. At the time 
of admission lacerations of his scalp and an 
injury to the right leg were noted. The records 
indicate that there were no symptoms on 
admission relative to the abdomen. Six days 
after admission the patient complained of 
epigastric pain, slight distention and tender- 
ness, but there was no rigidity in the left upper 
quadrant. At autopsy a ruptured spleen, a 
fracture of the skull as well as a fracture of the 
right fibula were found. 

Case 11. A white female, age seventy-nine, 
fell and struck her left side on a garbage can 
and was admitted seven hours after the acci- 
dent. The patient was not in shock at any time. 
She did complain of tenderness over the ribs on 
the left side but was discharged from the hospi- 
tal the next day. She was readmitted three days 
later with “gastric hemorrhage.” There was 
abdominal tenderness particularly in the upper 
quadrant. This patient was not operated upon 
and died sixteen days after the second admis- 
sion. Autopsy revealed a fracture of the rib, 
perforation of the pleura, rupture of the spleen 
and pulmonary emboli. This case illustrates 
emphatically the importance of not minimizing 
abdominal trauma. 


Surgical Treatment. Splenectomy is in- 
dicated. If the mortality is to be low, 
splenectomy must be done promptly in 
conjunction with the transfusion of the 
necessary amount of whole blood. The 
need for proper replacement has been 


emphasized time and again, but the need 
for large amounts of blood and not stipu- 
lated quantities, such as 500 cc. or 1,000 
cc., should be reiterated. The blood volume 
should be restored as soon as possible. Pat 
Imes, in 1947, stated: “‘A stabilized, blood 
pressure of 100 millimeters of mercury is 
highly desirable, and not uncommonly 
2,000 to 3,000 cc. of blood are given to 
obtain it.” “‘Where the response from 
transfusion is not satisfactory, operative 
measures are carried out without further 
delay simultaneously with further blood 
replacement.” 

Rupture of the diaphragm following non- 
penetrating types of abdominal trauma 
occurs more frequently on the left side 
than on the right. If the patient shows evi- 
dence of marked shock, dyspnea, cyanosis, 
rapid-feeble pulse, the x-ray will be of the 
utmost importance as a diagnostic method. 
Collapse of the lung and shifting of the 
mediastinum and its contents to the oppo- 
site side with a slight compression of the 
contralateral lung and an elevation of the 
dome of the diaphragm call for immediate 
surgical intervention. 

Stewart Harrington, in 1940, stated: 
“Surgical treatment is demanded because 
of the danger of cardiac and respiratory 
failure or because of intestinal strangula- 
tion.” Delay in this type of case is fatal. 

Traumatic Rupture of the Liver. If one 
is to take the literature as a guide, rupture 
of the liver is not as uncommon as is some- 
times thought. 

As early as 1928, B. M. Vance reported 
from the Medical Examiner’s office of New 
York City and the Surgical Division of 
Bellevue Hospital, and the Surgical Service 
of the Presbyterian Hospital: ‘‘Of all the 
abdominal viscera, the liver is the most 
commonly ruptured by non-penetrating 
blunt force.” This observation is of impor- 
tance because of the source. Whether it has 
been confirmed by later reports from the 
Medical Examiner’s office of New York, 
I have no record. 

Reviewing the records Dr Vance stated: 
“Different degrees of shock were noted: 
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In a few instances the patient was uncon- 
scious and in severe collapse. In others the 
immediate effects of the injury were not 
alarming. Four of the patients were able to 
walk a greater or less distance. Signs of 
abdominal hemorrhage were frequently 
present, Rigidity and pain in the abdomen, 
especially in the region of the liver were 
noted in all of the cases, except those in 
which marked shock was present. Pain 
was referred to the right shoulder in a few 
cases. External indications of the injury 
in the region of the liver were evident in 
only four instances. Pain was aggravated 
by respiration in some.” 

O’Callaghan, reporting from St Barth- 
olomew’s Hospital in London (1943), noted 
several interesting facts: ‘‘(1) Persistent 
local rigidity tending to extend and (2) 
gradual rising pulse rate. Both of these 
seem reliable in that they do not occur in 
cases of purely parietal damage. (3) Ab- 
solute silence on auscultation may be use- 
ful as an indication of peritoneal irritation. 
This may not occur until several hours 
after the accident. (4) Release tenderness 
has been a most valuable sign of peritoneal 
irritation. It has never been present in a 
case of purely parietal trauma.” O’Callag- 
han does not attempt to explain why 
“‘withdrawal of the palpating hand after 
firm pressure on the abdomen should so 
constantly, in cases of peritoneal irritation 
cause more pain than previous pressure.” 

In the cases collected at Charity Hospi- 
tal for me by Dr Robert Waters, there 
were five in which there was a history of 
involvement of the liver; the results in 
these cases were not as happy as in rupture 
of the spleen. All of the patients were in 
severe shock on admission and all had 
multiple injuries. All expired in a very 
short time; only one is reported to have 
been operated upon and this patient ex- 
pired on the operating table. He had rup- 
ture of the spleen and of the kidney in 
association with the rupture of the liver. 

Most authors are in accord that there 
are no pathognomonic signs of this condi- 
tion. One very accurately states: “The 
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signs of rupture of the liver without 
penetrating wound are simply those of 
hemorrhage, shock, and peritoneal and 
diphragmatic irritation” (Wright). 

Rupture of the Intestines. Rupture of 
the intestines due to non-penetrating 
abdominal trauma has been observed over 
a long period of time. As early as 1873, 
Longuet concluded ‘‘that crushing of an 
intestinal loop between the offending force 
and the vertebral column or pelvis was the 
most important mechanism involved.” 
Moty in 1890 classified three types by 
which traumatic intestinal rupture oc- 
curred and these according to Wilensky 
are still followed today. Moty differen- 
tiated between ruptures produced by 
bursting, crushing and tearing. 

Haim in 1910, by comparing the intes- 
tines to a football which is composed of an 
inner rubber bladder and an outer tough 
leather coat, offered a concept of the 
mechanism by which such ruptures could 
occur. “If the bladder is completely in- 
vested by the leather coat, the bladder will 
not rupture unless great pressure is brought 
to bear upon it. If, however, there is a 
defect in the leather coat at one point, 
pressure applied anywhere to the football 
would result in increasing intra-bladder 
pressure, with prolapse of the bladder wall 
at the point of the parietal weakness and 
eventual rupture at this point.” 

Wilensky in discussing this states: “‘If 
then we consider the internal ring and the 
various hiatus’s as weak points in the outer 
layer of the endo-visceral cavity, we can 
understand how increased intervisceral 
pressure could result in intestinal rupture 
at one of these points.”’ He states further 
that “‘there is a high incidence of hernia in 
the series in which there has been a rupture 
of the intestines following non-penetrating 
types of trauma.” 

This is a very important factor for con- 
sideration by railway surgeons or other 
surgeons who have to do with surgery of 
trauma. It is another good reason why 
industrial organizations should be careful 
in the selection of their employees and why 
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they should insist, as I believe most of them 
do, that patients who have various types 
of hernia are not good risks for employment 
in heavy work. If sudden trauma to the 
abdomen in a patient who has a hernia 
produces intense pain followed by shock, 
nausea and vomiting, the patient is a 
candidate for suspicion of possibile trau- 
matic rupture of the intestines. In some 
cases it is recorded that the victims were 
able to walk after a time as symptoms may 
ameliorate; abdominal tenderness and ri- 
gidity are noted later. The x-ray at this 
time may, and probably will, demonstrate 
gas under the diaphragm. If these patients 
are not operated upon following recovery 
from the initial shock, they will eventually 
die of peritonitis. It is only during the early 
stages that an appreciable number of these 
patients can be saved. 


CONCLUSIONS 


1. The urgent need for considering every 
patient who has had severe abdominal 


trauma as having a potential serious intra- 
abdominal lesion, such as a rupture of the 
spleen, liver, diaphragm or intestines must 
be accepted as a fact. 

2. Only by careful examination, hos- 
pitalization and early evaluation of the 
symptoms and signs present can the 
mortality and morbidity of this type of 
case be reduced. 

3. In these cases there is no substitute 
for surgical judgment based on experience 
and well executed technical operative pro- 
cedures for the welfare of the patient. 

4. Proper attention must be given to 
adequate preoperative and postoperative 
treatment. 

5. Blood replacement must be adequate 
in quantity and not in specific amounts. 

6. The x-ray and laboratory data should 
be used as consultative aids for early 
diagnosis. 

7. Only by being conscious of the possi- 
bilities in these cases can we reduce the 
mortality from these abdominal traumas. 
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CLINICAL EXPERIENCES WITH CHLOROPHYLL 
PREPARATIONS 


WITH PARTICULAR REFERENCE TO CHRONIC OSTEOMYELITIS AND CHRONIC 
ULCERS 


Earnest B. CARPENTER, M.D. 


Richmond, Virginia 


HE search for an ideal healing agent 

in infected granulomatous lesions 

has been pursued since the days of 
Hippocrates. That such a search has been 
fruitless is evidenced by literally hundreds 
of new “healing” agents tried through the 
centuries and by the voluminous literature 
published each year relative to experi- 
mental and clinical investigation of such 
new agents. 

An ideal chemotherapeutic agent for 
wound healing must be one that acts as an 
antagonist to the bacterial flora present 
and at the same time acts as a protagonist 
to the local tissue cells. The leaves and 
green parts of plants and flowers have been 
used for generations as adjuncts to wound 
healing. It was inevitable that chlorophyll, 
the chemical fraction of the green leaves 
responsible for such healing properties, 
would be discovered and isolated sooner 
or later. 

Verdeil in 1851 first pointed out the close 
chemical structural similarity of hemo- 
globin and chlorophyll in which the mag- 
nesium radical in chlorophyll is substituted 
by one of iron in hemoglobin. It remained 
for Willstaetter to be the first in 1911 to 
evaluate experimentally the cellular stimu- 
lant effects of chlorophyll. Since that time 
exhaustive studies have been made on 
chlorophyll and its derivatives to evaluate 
their therapeutic effectiveness. No attempt 
will be made in this report to review the 
voluminous literature relative to the exper- 
imental and clinical studies of chlorophyll 
preparations. Over 100 such references are 
available in domestic and foreign literature 
for the interested reader. 


The action of chlorophyll as a thera- 
peutic agent is essentially that of a 
stimulant to cellular metabolism. The 
antibacterial activity of chlorophyll has 
been evaluated in many experimental 
studies. Chlorophyll is bactericidal in 
vitro in large concentrations. Clinically it 
has been reported as especially effective 
against anaerobic infections in chronic 
granulomatous processes. The modus op- 
erandi of chlorophyll as an antibacterial 
agent is principally by its stimulating 
action on the tissue cells rather than as a 
direct bactericidal agent. 

Because of disappointments and failures 
to obtain early healing in chronic granu- 
lomatous processes by the usual classical 
procedures, and with an increasing number 
of enthusiastic reports relative to chloro- 
phyll preparations, in recent literature, the 
writer was stimulated to investigate these 
preparations clinically in a carefully se- 
lected and controlled series of cases. It was 
believed that such an investigation would 
be of more definite value if visual evidence 
was used to substantiate the clinical im- 
pressions of such an investigation. The 
cases chosen for this investigation were 
carefully selected from a busy orthopedic 
service in a prominent teaching hospital. 
Facilities were available for adequate 
bacteriologic studies, close clinical observa- 
tion throughout the course of treatment 
and adequate follow-up of each case in the 
Out-Patient Dispensary. The cases selected 
were in each instance chosen by the writer 
and followed personally throughout their 
course of treatment and follow-up. Selected 
“before and after” color photographs of 


* From the Department of Orthopedic Surgery, Medical College of Virginia Hospital, Richmond, Va. 
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many of these cases were made and their 
incorporation in this report is offered to the 
reader in lieu of voluminous statistics and 
percentages. 

The period covered in this clinical study 
was nine months; 127 cases were selected 
and treated during this period. The cases 
selected were as follows: (1) chronic sup- 
purative osteomyelitis, seventy-four; (2) 
subacute or chronic suppurative osteo- 
myelitis secondary to compound fractures, 
twenty-five; (3) chronically infected granu- 
lomatous wounds, decubitis ulcers, etc., 
twenty-two; (4) varicose ulcers, six. 

The chlorophyll preparations* used were: 
(1) water soluble active chlorophyll deriva- 
tives in isotonic solution; (2) water soluble 
chlorophyll derivatives in a hydrophylic 
ointment base; (3) chlorophyll-penicillin 
solution containing 2,000 units of penicillin 
per cc. of water soluble chlorophyll deriva- 
tives; (4) fine mesh gauze impregnated 
with water soluble chlorophyll derivative 
ointment. 


METHOD 


In the cases of chronic osteomyelitis not 
associated with compound fractures a 
thorough sequestrectomy was done fol- 
lowed by the instillation of chlorophyll- 
penicillin solution into the involved area 
of bone by means of indwelling catheters. 
In those cases involving the humerus, 
tibia or femur adequate fenestration of the 
bone was done and the indwelling catheters 
placed directly in the medullary cavity. In 
every case the surgical wound was packed 
loosely with fine mesh gauze, with no 
attempt made to close the wound. Delayed 
primary closure of the wound was done in 
five to eight days. The dosage of chloro- 
phyll-penicillin solution was dependent 
upon the size of the wound, but in most 
instances consisted of 10 cc. of solution into 
each catheter three times daily. In every 


*The water soluble chlorophyll derivative prepara- 
tions used in this study were generously supplied by 
Rystan Company, Inc., Mt. Vernon, N. Y., and 
are marketed commercially under the trade name 
**Chloresium.” 
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instance the selected case had been given 
penicillin parenterally prior to its selection 
for inclusion in this series. Many of the 
patients had undergone previous surgery 
and had received penicillin locally for the 
osteomyelitis present. A great majority of 
patients in this group were selected for 
this study because they had been resistant 
to previous types of therapy. Bacteriologic 
studies were made prior to start of treat- 
ment and at the time of delayed primary 
closure. Of the seventy-four cases in this 
group of infections fifty-nine received the 
above regimen of treatment. The remain- 
ing fifteen cases, involving the small bones 
of the extremities principally were not 
subjected to surgical sequestrectomy but 
were treated locally by daily applications 
of plain chlorophyll ointment directly to 
the granulomatous process. 

In each of the fifty-nine cases in which 
surgical intervention was held necessary, 
delayed primary closure was done in five 
to eight days at which time the indwelling 
catheters were removed and the wound 
closed in layers. Of these cases fifty-six 
healed per primum following the delayed 
closure and have remained healed without 
evidence of recurrence of infection or 
breakdown of the wound. One patient 
developed several small subcutaneous ab- 
scesses following the delayed closure, ne- 
cessitating incision and drainage of the 
abscesses. Two wounds failed to heal fol- 
lowing the delayed closure and continued 
to drain. It is interesting to note that the 
three cases in which healing failed and 
which are classed as definite failures in this 
group contained Pseudomonas -aerogenes 
in the bacterial flora. 

The writer by no means wishes to imply 
that these water soluble chlorophyll prep- 
arations, with or without penicillin, offers 
a therapeutic cure for chronic osteomyeli- 
tis; but it is of definite interest, in view of 
past experiences with long draining chronic 
osteomyelitic wounds, to see such rapid 
erradication of infection and healing of 
wounds in this very distressing disease. 

The group of twenty-five cases of sub- 
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Fic. 1. A, chronic osteomyelitis of left tibia of four years’ duration. There were numerous small 
draining sinuses with a foul odor. Photograph shows appearance two months after excision of 
old scar tissue. The lesions were still draining. B, treatment with chloresium effected this im- 
provement in two weeks. All drainage had ceased and there was no odor. Skin progressed to 
complete epithelialization in twenty-one days. There has been no recurrence. 


A B 


Fic. 2. A, ulcer of lower leg of two years’ duration. This condition had been treated previously 
with various ointments and other agents and two unsuccessful attempts at skin grafting. B, 
treatment with chloresium resulted in this improvement within seven days. The clean epithelial 
base a here healed completely with continued chloresium therapy in two and one-half 
months. 
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Fic. 3. A, grossly infected amputation stump with persistent, foul-smelling discharge in a 
thirty-three year old female paraplegic following disarticulation of the hip. B, daily instillation 
of chloresium solution (plain) for seventeen days produced this clean, healthy granulating 
base. No odor or drainage were present. The area was ready for split-thickness graft. 


A B 


Fic. 4. A, decubitus ulcer of six months’ duration on left buttock of paraplegic. Illustration 
shows appearance after second attempt at surgical closure with dirty, foul-smelling, sloughing 
ulcer base. B, treatment with chloresium, the natural, non-toxic chlorophyll preparations, 
resulted in complete healing of the ulcer in twenty-one days. There was no recurrence after 
six months. 
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acute or chronic osteomyelitis secondary 
to compound fractures produced some very 
interesting results. In every instance the 
wounds were grossly infected, foul-smelling 
and in many instances large skin defects 
were present. At the beginning of treat- 
ment plain chlorophyll solution without 
penicillin was applied directly to the wound 
in the form of continuous wet dressings. 
Following diminution of the gross infection 
present, sequestrectomy was done through 
windows in the respective casts followed 
by postoperative instillation of the chloro- 
phyll-penicillin solution into the involved 
area of bone. At periods varying from seven 
to twenty-one days split thickness or 
pedicle full thickness skin grafts were 
applied to the skin defects present. Fine 
mesh gauze impregnated with chlorophyll 
ointment was used as a direct dressing 
over the skin graft. Plaster immobiliza- 
tion was, of course, maintained in every 
instance. 

Of this group of twenty-five cases skin 
defects were covered and the wounds 
healed in twenty-three instances. The 
other wounds broke down following skin 
grafting and required additional skin 
grafting or plastic closures. Follow-up has 
been obtained on the twenty-three cases 
which healed and in no instance has break- 
down of the wound occurred. The longest 
follow-up has been only nine months; and 
while no definite conclusions can be 
reached with such a short period of obser- 
vation, it is definitely believed that the 
period of morbidity has been greatly 
lessened and early eradication of infection 
obtained. Following the start of chloro- 
phyll dressings, the rapid disappearance of 
foul odors associated with these cases was 
very marked in every instance and was 
most gratifying to both the patient and to 
others on the wards. Many of the cases 
in this group were selected because of their 
resistance to all previous types of therapy. 
All had received penicillin and/or sul- 
fonamide medication prior to selection for 
inclusion in this series. 

The group of chronic granulomatous 
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lesions not associated with underlying 
bony infection consisted principally of 
decubitus ulcers. Nine such ulcers were 
on paraplegic patients and the results here 
were most gratifying. Early erradication 
of gross infection, early appearance of 
healthy granulations and progressive epi- 
thelization of these decubiti were marked 
in every instance. Every patient selected 
in this group had been treated previously 
with various local ointments and solutions 
with uniformly poor results. Previous 
plastic closures had been attempted in 
three instances, with subsequent break- 
down of the lesion. Of the total group of 
twenty-two cases failure to obtain healing 
occurred in six instances. It is of further 
interest that in every case of failure in this 
group the bacterial flora consisted pri- 
marily of Pseudomonas aerogenes. It was 
noted particularly by the writer that 
during the entire period of this study the 
wounds which were resistant or slow to 
heal contained Pseudomonas aerogenes. 
Streptomycin in conjunction with chloro- 
phyll solution has been tried on such cases 
recently and more encouraging results 
have been obtained. 

At the beginning of treatment of these 
decubitus ulcers plain chlorophyll solution 
was applied directly to the ulcer in the 
form of a continuous wet dressing. As soon 
as the gross infection had subsided chloro- 
phyll ointment was applied daily to the 
ulcers. It was found that a thick layer of 
ointment, approximately 14 inch thick, 
produced more rapid healing than if a thin 
layer were used. It is well to point out that 
local treatment of these ulcers must be 
supported with emphasis on the general 
nutrition of the patient, particularily to 
keeping a positive nitrogen balance and 
replacement of depleted proteins, hemo- 
globin, etc. 

Through the cooperation of the Vascular 
Clinic of this hospital the author was per- 
mitted to select six cases of varicose ulcers 
for treatment with chlorophyll ointment. 
Rather than select a large number of cases 
in this group it was believed that selection 
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of a few cases which were of long-standing 
and which had been particularly resistant 
to all other types of treatment would be 
more informative. Each case chosen was 
of several years’ duration. The method of 
treatment consisted of cleansing the ulcer 
and surrounding skin with ethyl ether 
followed by application of a thick coating 
of chlorophyll ointment directly over the 
ulcer. Gauze sponges were applied over 
this and a pressure dressing, utilizing 
either an elastic or Tensoplast bandage. 
This treatment was given at weekly inter- 
vals. This interval between treatments is 
admittedly long; but because of difficulties 
encountered in getting the clinic patients to 
report at shorter intervals, this seven-day 
lapse between treatments was necessary. 

In this group of six cases diminution in 
the size of the ulcer occurred in every in- 
stance within two weeks and complete 
epithelization was obtained in four in- 
stances. An index of the effectiveness of 
chlorophyll in the treatment of varicose 
ulcers was evidenced by the increasing 
number of requests from other clinic 
patients that they be given the “green 
ointment” treatment, as they could readily 
observe the improvement in the patients 
receiving chlorophyll ointment dressings. 
The number of cases is small and the 
period of follow-up is admittedly short, 
but it cannot be denied that in each case 
selected very definite improvement oc- 
curred with chlorophyll ointment in which 
previously the ulcers had been resistant 
to all types of treatment. It is not to be 
assumed by the reader that chlorophyll is 
the final answer in the treatment of vari- 
cose ulcers or that its use should supplant 
the general principles of therapy of vari- 
cosities. It is believed, however, that as an 
adjunct to treatment of these ulcers 
chlorophyll is of very definite value. 

The accompanying color photographs 
(Figs. 1 to 4) with their descriptive cap- 
tions are offered as the best evidence of the 
therapeutic qualities of chlorophyll prep- 
arations. The writer had no clinical experi- 
ences with these preparations prior to the 
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start of this study. An honest attempt has 
been made to evaluate these water soluble 
chlorophyll derivative preparations solely 
on their ability to decrease infection and 
stimulate healing in chronic granulomatous 
processes. The number of cases selected in 
each group is admittedly small and the 
period of follow-up at the present time is 
obviously too short to draw any definite 
or lasting conclusions. The cases of chronic 
osteomyelitis will have to be followed for 
long periods as will the cases of infected 
compound fractures. However, the rapid 
response to treatment in the great majority 
of cases in all groups is definite evidence 
that these particular chlorophyll products 
do occupy a very prominent place in the 
realm of stimulants to wound healing. 


SUMMARY AND CONCLUSIONS 


1. Aclinical study of chlorophyll deriva- 
tive preparations was undertaken to evalu- 
ate the effectiveness of these preparations 
in the treatment of chronic osteomyelitis 
and chronic ulcers. 

2. In the treatment of chronic suppura- 
tive osteomyelitis, both of hematogenous 
origin and secondary to compound frac- 
tures, the efficacy of chlorophyll solution 
locally combined with adequate sequestrec- 
tomy, produced uniformily rapid erradica- 
tion of infection, early wound healing 
and substantial evidence of clinical cures, 
not previously experienced in this type 
of infection when treated by the usual 
time-honored methods of sequestration 
followed by prolonged granulation and 
epithelization. 

3. Chlorophyll derivative preparations 
in the treatment of decubitus ulcers, par- 
ticularily in paraplegics, demonstrated 
tissue-stimulating properties, with subse- 
quent early epithelization not previously 
seen in these particularily slow and in- 
dolent types of ulcer. 

4. Chlorophyll ointment locally as an 
adjunct to treatment of varicose ulcers, 
previously resistant to all forms of treat- 
ment, demonstrated remarkable thera- 
peutic properties in every instance. 
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5. Color photographs of “‘before and 
after” treatment with chlorophyll deriva- 
tive preparations are offered to the reader 
as an index of the therapeutic effectiveness 
of chlorophyll preparations in the treat- 
ment of chronic granulomatous processes. 


Inasmuch as approximately ten months have 
elapsed since the main body of this report was 
prepared the following additional information 
is added to bring the report up-to-date. The 
period of follow-up has not been less than 
eighteen months for any case and on a number 
of cases two years of observation have been 
possible. 

In the group of patients with chronic sup- 
purative osteomyelitis, of whom fifty-four 
originally healed following sequestrectomy and 
delayed primary closure, two have developed 
recurrence of infection requiring additional 
surgery. In both of these there was x-ray and 
operative evidence of further bony destruc- 
tion and sequestration in the area of bone pre- 
viously involved. One additional patient had a 
local recurrence of infection, without x-ray 
evidence of sequestration. This infection sub- 
sided with bed rest, immobilization, general 
supportive therapy and penicillin parenterally. 
The remaining patients have been clinically 
asymptomatic with no evidence of recurrence 
of infection. 

The group of cases of osteomyelitis following 
compound fractures has been very interesting 
to observe. Of this original group of twenty- 
four patients, additional surgery has been 
necessary in six. This surgery has consisted of 
bone grafts for non-union or skin grafts for 
plastic revision of scars. Of the entire group of 
eighteen patients who have not required addi- 
tional surgery there has been no evidence of 
recurrence of infection. Fourteen of these frac- 
tures have progressed to bony union. The four 
remaining are still under treatment for delayed 
bony union and all show promise of progressing 
to bony union without additional surgery. Of 
the six patients requiring additional surgery, 
one developed a moderately severe postoper- 
ative infection following an onlay tibial graft. 
Whether this infection was a flare-up of a 
quiescent infection still present at the operative 
site or was a result of new infection introduced 
at the time of bone grafting is impossible to say. 

The group of indolent ulcers or decubiti, 
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particularily those on paraplegics, have re- 
mained healed without evidence of breakdown. 
Additional cases of paraplegia with sacral or 
iliac decubiti have responded very nicely to the 
treatment outlined for such ulcers in the main 
body of this report. It cannot be emphasized 
too strongly that the treatment of such lesions 
must entail rigid adherence to general sup- 
portive measures in addition to treatment of 
the local lesion. The cases of varicose ulcers 
have unfortunately not been followed as closely 
as the other groups of cases. Observation on 
three of the most resistant cases has been 
possible and to date the ulcers have remained 
healed without breakdown in two of these 
cases. The remaining case had a 2 cm. area of 
breakdown which respond rapidly to chloro- 
phyll ointment pressure dressings, with subse- 
quent healing. 

In the main body of this report the fifteen 
cases of chronic suppurative osteomyelitis of 
the small bones of the extremities, which were 
not subjected to sequestrectomy, were not 
evaluated as to end results due to an oversight. 
These patients were treated by wet dressings of 
chlorophyll solution with penicillin locally, 
followed by local applications of chlorophyll 
ointment. All of these wounds progressed to 
eventual healing without surgical intervention. 
Follow-up has been obtained on twelve of these 
cases and there has been no recurrence of in- 
fection to date. The fate of the other three 
patients is unknown. 
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STRANGULATED FEMORAL HERNIA: RELATIONSHIP OF 
CONTENTS OF HERNIAL SAC TO CLINICAL 
MANIFESTATIONS AND PROGNOSIS 


J. Parran JARBOE, M.D. 
Fellow in Surgery, Mayo Foundation 


AND 


JoszpH H. Pratt, 
Division of Surgery, Mayo Clinic 


Rochester, Minnesota 


CUTE strangulation of a femoral 
hernia has been recognized gen- 
erally as a surgical condition in 

which the fatality rate is very high.® For 
many years all efforts to improve this 
situation have achieved only minor suc- 
cess. The hazard associated with this 
surgical disease is reflected in the high 
fatality rate which may be attributed to 
many factors. Perhaps one of the most 
significant and often overlooked factors 
that affects the prognosis is the contents 
of the femoral hernial sac. When the 
pathologic condition of the abdominal or 
pelvic viscera strangulated within the 
hernial sac is given ample consideration 
and evaluation, it is seen that the fatality 
rates recorded among members of the vari- 
ous age groups are surprisingly comparable. 

The relatively high frequency with which 
portions of the small intestine and omen- 
tum are found strangulated and obstructed 
in the femoral hernial sac has been ac- 
knowledged by surgeons for many years. 
The associated high fatality rate often 
has been attributed to the advanced age 
and poor clinical condition of the patients,° 
without giving the proper amount of 
attention to the responsible factor: the 
pathologic condition of the viscera strangu- 
lated in the hernial sac. 

In addition to portions of the small 
intestine and omentum parts of many 
other structures have been reported as 
occupying femoral hernial sacs.* Some of 
these structures are the colon, cecum, 
appendix, sigmoid, bladder, ovary, fallo- 
pian tube, uterus, gallbladder, kidney, 
testicle, stomach and liver. However, many 


of these organs have been in simple or 
incarcerated femoral hernias whereas the 
present report is concerned with the con- 
tents of the sac in strangulated femoral 
hernias. 

A comprehensive study of 104 cases in 
which strangulated femoral hernia was 
treated surgically at the Mayo Clinic from 
1907 to 1946 has been completed recently 
by one of us (J. P. J.). Certain observations 
and conclusions derived from this investi- 
gative work will be reviewed and discussed 
in this report. 


GENERAL CONSIDERATIONS 


It was observed that contents of the sacs 
of strangulated femoral hernias have a 
definite relationship to the high fatality 
rate. Although the advanced age of a 
patient increases the surgical risk of any 
operative procedure, it was noted that 
regardless of a patient’s age the pathologic 
state of certain strangulated viscera, when 
evaluated at operation, had a more pro- 
found effect on the end results than did 
any other factor. 

The purposes of this essay are to report 
on the contents of the sac found in 104 
cases of strangulated femoral hernia and 
to report the pathologic condition of the 
strangulated viscera as related to the 
clinical manifestations, prognosis and fatal- 
ity rate. Results of this study have indi- 
cated that a significant relationship does 
exist between the gross fatality rate and 
the pathologic condition of the viscera 
strangulated in the femoral hernial sacs 
and that the patient’s age is of minor 
importance. 
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ANATOMIC CONSIDERATIONS IN FEMORAL 
HERNIA 


Anatomic structures affected by strangu- 
lation are the coverings of the femoral 
hernia, the hernial sac and its contents. 
The femoral ring is the site of strangulation 

TABLE I 


STRANGULATED FEMORAL HERNIA: RELATIONSHIP OF 
CONTENTS OF HERNIAL SAC TO HOSPITAL FATALITY 


RATE 

Deaths in 

Hospital 

No. 
Contents, Hernial Sac rene 

No Per 
* | Cent 
64 | 23 | 36.0 
Viscera other than small intestine| 40 I 2.5 
104 | 24 | 23.1 


in femoral hernias because its rigid walls 
are formed by Poupart’s, Gimbernat’s and 
Cooper’s ligaments. These ligaments form 
a fibrous aperture which is very tenacious 
when any abdominal or pelvic viscus pro- 
trudes into it. 

A femoral herniary process courses 
downward under Poupart’s ligament 
through the femoral ring, separating the 
femoral vein laterally from Gimbernat’s 
ligament medially to enter the short 
femoral canal. Then the process protrudes 
through the fossa ovalis and lodges be- 
neath the superficial fascia of the thigh. 
The hernial sac is formed from the parietal 
peritoneum, preperitoneal adipose tissue 
and transversalis fascia (from the femoral 
sheath). The hernia sac is usually small 
and globular but these two factors of size 
and shape depend upon the volume of the 
sac’s contents. 

In the 104 cases of strangulated femoral 
hernia reviewed by one of us (J. P. J.) 
there were twenty-four deaths (a fatality 
rate of 23.1 per cent). It was observed that 
the viscera most often incarcerated in 
strangulated femoral hernias were portions 
of small intestine and omentum and that 
the pathologic condition of these structures 
had a direct and influential effect on the 
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prognosis. This intimate association will 
be demonstrated in the accompanying 
tables. 

On the basis of the data in Table 1 the 
high fatality rate might be attributed to 
the harmful effects on the small intestine 
caused by strangulation. Our personal 
observations tend to substantiate this 
assumption. 

When a segment or loop of the small 
intestine becomes constricted within the 
femoral ring, the effect on the patient is 
pronounced because a strangulating type 
of acute intestinal obstruction is caused. 
This is a grave situation regardless of the 
patient’s age or general clinical condition. 
In elderly patients who have acute strangu- 
lation pathologic degeneration in the con- 
stricted segment apparently progresses 
rapidly and it is then that age assumes a 
prominent influence. But, generally, among 
persons of all ages it is the pathologic state 
of the strangulated portion of intestine, 
as ascertained at operation, that has the 
greatest effect on the prognosis. 

When movable abdominal or pelvic 
organs other than a part of the small 
intestine become lodged in the femoral 
ring, the threat to the patient’s life is con- 
siderably lowered until it almost ap- 
proximates that of comparable surgical 
emergencies. 


CONTENTS OF HERNIAL SAC 


In the 104 cases studied the size of the 
femoral ring varied to such a degree that 
twenty-one abdominal and pelvic struc- 
tures had herniated either singly or in 
combination. (Table 11.) 

At all operations the site of strangula- 
tion was found to be the femoral ring where 
the sharp edge of Gimbernat’s ligament 
had caused constriction and early necrosis. 
The hernial sacs had assumed various 
sizes and shapes to accommodate the 
strangulated viscera. The contents of the 
sacs listed in Table 1 will be considered 
separately. 

Small Intestine. A segment or loop of 
small bowel was affected in sixty-four 
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cases of strangulated femoral hernia. In 

forty cases the segment of small intestine 

involved was identified specifically as 

jejunum or ileum but probably the uniden- 

tified portions were also segments of ileum. 

At operation the strangulated segment 
TABLE 11 


STRANGULATED FEMORAL HERNIA: VISCERA IN HERNIAL 
SAC AND HOSPITAL FATALITY RATE 


Deaths in 
Hospital 


Contents, Hernial Sac 
Per 


No. Cent 


and epiploic tag of sigmoid. . . 
and preperitoneal fat......... 

Small intestine* only........... 

Omentum only................ 2 
and appendix............... 
and preperitoneal fat......... 

and appendiceal abscess. ... . . 

Meckel’s diverticulum.......... 

Epiploic tag of sigmoid......... 

Adenomyoma................. 

Endometrial hematoma........ 


53.6 
57.1 


| 


18.9 


33-3 


33-3 


104 | 24 | 23.1 


* The strangulated portion was not identified. 


of the small intestine exhibited various 
degrees of congestion, edema, hemorrhagic 
infarction, necrosis or gangrene. Theextent 
of these pathologic processes depended 
on the duration of strangulation which 
ranged from two hours to twelve days. 
When the hernial sac was incised, the 
character of the fluid within the sac was a 
good indication of the pathologic condition 
of the strangulated contents. The fluid had 
been formed as a transudate of serum after 
venous compression by Gimbernat’s liga- 
ment and engorgement of all blood vessels. 
The fluid within the sac was clear and 
straw-colored in three cases in which early 
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strangulation of the omentum had oc- 
curred. When pathologic processes had 
been more progressive, the fluid ranged in 
color from serosanguineous to dark red to 
black. When the strangulated portion of 
the small intestine had become gangrenous, 
the fluid within the sac had a foul, fecal 
odor. 

Intestinal obstruction was complete in 
forty-eight patients because both ends 
of the loop of bowel were constricted 
tightly in the femoral ring in each instance. 
In sixteen patients partial strangulation 
(Richter’s hernia) had taken place in which 
a portion of the circumference of the bowel 
along the antimesenteric border was con- 
stricted within the femoral ring but the 
lumen of the bowel was not completely 
occluded. 

The strangulated segment of the small 
intestine had become gangrenous in 
twenty-six patients; primary resection of 
the ileum had been performed in sixteen 
patients with ten deaths. In those cases of 
gangrenous small bowel the duration of 
strangulation had ranged from two hours to 
eight days with a mean of two and a half 
days. 

Microscopic examination of the pre- 
served surgical specimens showed that the 
length of the strangulated loop of bowel 
had ranged from 6 to 45 cm. Perforation 
of the bowel had occurred at the constrict- 
ing site in five specimens and at the center 
of the necrotic loop in four others. A defi- 
nite constriction ring had persisted in ten 
specimens, three of which were Richter 
hernias of the ileum. Microscopic exami- 
nation revealed extensive hemorrhagic 
infarction and necrotic changes in the 
strangulated portions of all specimens. 

In the group of twenty-six cases in which 
the strangulated segment of small intestine 
was gangrenous there were nineteen deaths 
(a fatality rate of 73.1 per cent). The dis- 
tribution of these twenty-six patients 
according to age is presented in Table 111. 

In Table 111 the most striking observa- 
tion is the very high fatality rate associated 
with the presence of a gangrenous portion 
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of small intestine in the hernial sac; the 


influence of the age of a patient seems less 


marked. Thus, as said previously, it would 
appear that the pathologic condition of the 
strangulated viscus when determined at 
operation has a more profound effect on 
the prognosis than does the patient’s age 
alone. 


TABLE 
STRANGULATED FEMORAL HERNIA: AGES AND FATALITY 
RATES: TWENTY-SIX PATIENTS WITH HERNIAL SAC 
CONTAINING GANGRENOUS SEGMENT OF SMALL 


INTESTINE 
Deaths in Hospital 
A f y No. 
Patients 
No. Per Cent 
30-39 I I 100.0 
40-49 3 2 66.7 
50-59 5 2 40.0 
60-69 9 8 88.9 
70-79 8 6 75.0 
Totals 26 19 73.1 


In the other thirty-eight cases of the 
sixty-four in which the small intestine was 
involved in the hernia the strangulated 
portion of small intestine was described 
by the surgeons as congested, edematous, 
discolored or cyanotic but the portion of 
intestine concerned was viable and non- 
gangrenous. The average duration of stran- 
gulation was one and a half days. The 
distribution of these thirty-eight patients 
according to age is reviewed in Table tv. 

When the fatality rate of 73.1 per cent 
(Table 1) and that of 10.5 per cent (Table 
Iv) are compared, it is obvious that a 
favorable prognosis in cases of strangulated 
femoral hernia depends on early surgical 
treatment before necrosis of the contents 
of the hernial sac has taken place. 

That the contents of the hernial sac 
rather than the patient’s age have a more 
pronounced and direct effect on the prog- 
nosis is exemplified again in Table v. When 
those patients in whom portions of the 
small intestine were incarcerated are ex- 
cluded, forty patients remain in whom 
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other abdominal or pelvic viscera had 
strangulated in the femoral hernial sacs. 
The strangulated structures referred to 
in Table v were portions of omentum, 
urinary bladder, sigmoid, epiploic tag of 
sigmoid, cecum, appendix, Meckel’s di- 
verticulum, adenomyoma, preperitoneal 
adipose tissue and an endometrial hema- 


TABLE Iv 
STRANGULATED FEMORAL HERNIA: AGES AND FATALITY 
RATES: THIRTY-EIGHT PATIENTS WITH HERNIAL SAC 
CONTAINING VIABLE AND NON-GANGRENOUS 
PORTIONS OF SMALL INTESTINE 


Deaths in Hospital 
A : Y No. 
Patients 
No. Per Cent 
30-39 3 
40-49 4 I 14.3 
50-59 8 
60-69 II I 9.0 
79-79 9 2 22.3 
Totals 38 4 10.5 


toma. The fatality rate (2.5 per cent) in 
this group is comparable to or lower than 
the fatality rates associated with many 
formidable surgical diseases. 

Omentum. Portions of the omentum 
were strangulated in the hernial sacs either 
singularly or in combination with other 
viscera in thirty-eight patients. When por- 


TABLE v 
STRANGULATED FEMORAL HERNIA: AGES AND FATALITY 
RATES: FORTY PATIENTS WITH HERNIAL SAC CON- 
TAINING STRUCTURES OTHER THAN PORTIONS 
OF SMALL INTESTINE 


Deaths in Hospital 
Age No. 
Patients 
No. Per Cent 
5 mo. I o 
30-39 yr. 3 o 
40-49 yr. I 20 
50-59 yr. 14 o 
yr. 11 
70-79 yr. 5 oO 
yr. I o 
Totals 40 I 2.5 
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tions of omentum and small intestine had 
been strangulated together, the omentum 
was damaged more severely than the bowel 
which presumably had been protected by 
the omentum. The affected portion of the 
omentum was excised when its viability 
was questioned and there were no complica- 
tions in this series relative to omental 
resection. 

Urinary Bladder. Portions of omentum 
and urinary bladder were found in two 
hernial sacs in which the bladder had been 
present as a sliding hernial process. In each 
instance the involved portion of the blad- 
der was viable and easily reduced. In each 
case, similarly, urinary frequency, tenes- 
mus and dysuria had been noted clinically 
since the onset of strangulation. 

Sigmoid Flexure. Portions of the sig- 
moid flexure were involved in four left 
femoral hernias, three times as sliding 
hernial processes and once as Richter’s 
hernia. Strangulation of the sigmoid flex- 
ure had simulated the clinical manifesta- 
tions of a malignant lesion in causing 
partial obstruction of the rectosigmoid 
portion of the intestinal tract. The involved 
portion of sigmoid was viable in all in- 
stances and no sequelae followed reduction. 

Appendix. There were six cases of 
strangulated femoral hernia involving the 
vermiform appendix in the hernial sac. In 
four cases the appendix had herniated 
through the femoral ring and had strangu- 
lated. One of these cases was reported by 
Black and Waugh in 1942.! 

Gross and microscopic examinations 
were conducted on three preserved surgical 
specimens in which the hernial sac and 
appendix were excised together. The ap- 
pendices were from 2 to 6 cm. in length 
within the femoral hernial sac. In two 
specimens numerous fine adhesions were 
found between the parietal peritoneal lining 
of the sacs and the serosa of the appendices. 
These inflammatory adhesions indicated 
that the appendices probably had occupied 
the femoral canal for an indefinite period 
preceding the onset of acute strangulation. 

In two cases a fluctuant mass had ap- 


peared previously in the femoral region. 


In one case this mass, diagnosed as an. 


“inguinal abscess,” had been incised and 
drained by one of us (J. H. P.). The 
patient, a woman seventy-eight years old, 
returned four weeks later with clinical evi- 
dence of diffuse peritonitis. Laparotomy 
was performed and the tip of the appendix 
was found constricted within the femoral 
ring. It had perforated two times, once 
into the femoral canal and, more recently, 
into the abdominal cavity. The appendix 
was removed and the patient had a satis- 
factory convalescence. 

In the other case the patient was a 
woman sixty-three years old. A suppurat- 
ing sinus tract had developed in the right 
groin after incision and drainage of a 
fluctuant mass. Abdominal exploration re- 
vealed that the tip of the appendix had 
strangulated in the femoral ring and had 
perforated into the femoral canal, forming 
the fluctuant, suppurative mass. 

In these two patients in whom a so- 
called inguinal abscess had been incised 
and drained previously further surgical 
exploration possibly would have been 
justified at that time, and the perforated 
appendix thus might have been located 
within the femoral ring. Hence, it would 
appear that when a fluctuant mass in the 
femoral region is incised and drained, 
especially in elderly patients, the possi- 
bility of the presence of an appendiceal 
abscess in a femoral hernial sac should be 
considered. 

In another case involving strangulation 
of the appendix within the femoral canal 
acute perforation had occurred at the base 
of the appendix just proximal to the 
femoral ring. This patient died of diffuse 
peritonitis on the tenth postoperative day. 

It is highly significant that in each case 
involving strangulation of the appendix 
in the femoral sac the classical symptoms 
and signs of acute appendicitis had been 
present in addition to a fluctuant, tense 
mass in the right groin. Pain in the right 
lower quadrant of the abdomen, occasional 
chills and slight fever had been among 
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the symptoms recorded but the correct 
diagnosis had not been suggested preoper- 
atively. 

Meckel’s Diverticulum. In the two cases 
of Littre’s hernia each hernial sac contained 
a Meckel’s diverticulum that had strangu- 
lated in the femoral ring. The diverticulum 
was ligated and the stump was inverted 
in both cases. One patient has been op- 
erated on two times since for acute ileal 
obstruction. 

Adenomyoma. ‘This tumor was found 
in a hernial sac of a woman fifty years old 
who had had a mass in the right femoral 
region for twenty years. At each menstrua- 
tion, this mass had been painful and tense. 
Operation was performed during an acute 
exacerbation of symptoms and a mass, 
located in the femoral canal, was diag- 
nosed microscopically as a strangulated 
adenomyoma. 

Endometrial Hematoma. A five months’ 
old female infant was operated on for a 
strangulated right femoral hernia. The 
hernial sac contained a small, firm mass 
which was diagnosed microscopically as 
strangulated ectopic endometrial tissue in 
an organized hematoma. 

Comment on. Contents of Hernial Sac. 
The foregoing discussion of the contents 
of the hernial sac found in 104 strangulated 
femoral hernias indicates that a definite 
relationship exists between the origin and 
pathologic condition of the affected viscera 
and the hospital fatality rate. When a 
segment of small intestine has been stran- 
gulated, the eventual prognosis can be 
ascertained fairly accurately during the 
operation as the extent of damage to the 
bowel is determined. The prognosis be- 
comes more grave as the pathologic 
processes progress. 


CLINICAL MANIFESTATIONS 


A fundamental relationship also exists 
between the contents of the hernial sac 
and the clinical manifestations that follow 
acute strangulation. The clinical symptoms 
and signs that had been recorded in this 
series of strangulated femoral hernias were 


February, 1949 


Jarboe, Pratt—Femoral Hernia 177 


tabulated in order of appearance and then 
were classified into three groups according 
to the pathologic condition of the contents 
of the sac. 

Group 1 comprised twenty-six cases of 
strangulated and gangrenous portions of 
small intestine. Group 2 comprised thirty- 
eight cases of strangulated but viable 
portions of small intestine. Group 3 com- 
prised forty cases of other strangulated 
structures. 

The significant clinical symptoms and 
signs that had been noted are summarized 
diagrammatically in Figure 1. Each symp- 
tom or sign has been tabulated as a per- 
centage relative to its appearance in the 
respective group. 

Onset. In ninety-four cases the onset 
of acute strangulation had been sudden 
whereas the onset had been insidious in ten 
of the sixty-eight cases in which a known 


_ femoral hernia had been present for many 


years. In nearly all cases involving stran- 
gulation of a segment of the small intestine 
(Groups 1 and 2) the onset had been sud- 
den and severe. The acute onset and type 
of initial pain had been directly related to 
pathologic changes occurring within the 
hernial sac. 

Periumbilical Pain. Often this had been 
the first symptom when a portion of small 
intestine had strangulated in the femoral 
ring. At first the pains had been generalized 
throughout the abdomen but later had 
localized either to the umbilical region or 
the affected groin. This type of referred 
pain has been attributed to increased 
tension exerted on the mesenteric root‘ and 
its early appearance usually indicates 
strangulation of the small bowel and ob- 
struction. When other viscera or structures 
had strangulated, periumbilical pain had 
been noted less frequently. 

Pain in Groin. This symptom had 
appeared with strangulation in patients 
in Group 2 (92 per cent) and Group 3 
(100 per cent) but when loss of viability 
of portions of the small intestine had been 
developing, pain in the groin had been 
secondary to the overwhelming, acute 
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abdominal manifestations of obstruction of 
the small bowel. Usually, pain in the groin 
had been localized to the femoral region 
and had been described as sharp, gnawing, 
burning, or stinging in quality. 

Colicky Pain. Whenstrangulating small 
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Group 2 and Group 3 the constant pain 
had originated mainly in the affected groin. 

Mass in Groin. A painful, tense, irre- 
ducible mass in the groin had been noted 
in 100 patients (96 per cent). Although it 
had appeared with strangulation in most 
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Percentage incidence 


GroupI Gangrenous small bowel-26 cases 


E28 Group II Viable small bowel-36 cases 
MMM Group III Viable viscera-40 cases 


(Exclusive of small bowel) 


Fic. 1. Significant clinical signs and symptoms in 104 cases of strangulated femoral 


hernia. 


intestinal obstruction had been develop- 
ing, colicky, cramplike abdominal pains 
had been the chief complaint. Colicky 
pains in the groin often had appeared as 
the first symptom in the presence of 
Richter’s hernia. When portions of cecum 
and sigmoid flexure had been strangulated, 
the colicky pains had been referred to the 
hypogastrium. 

Constant Pain. Usually, constant pain 
had appeared as a late symptom in all 
cases. In the patients in Group 1 it had 
been abdominal in origin but in those of 


instances, its significance often had been 
unappreciated.” The mass gradually had 
increased in size as pathologic processes 
had developed within the strangulated 
hernial sac. Local tenderness had been 
noted in ninety-five cases but discoloration 
of the skin overlying the mass in the groin 
had been observed in only ten cases and 
in each instance a portion of gangrenous 
small intestine had occupied the hernial 
sac. 

Nausea and Emesis. Some degree of 
nausea and emesis had been manifested 
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in seventy-one patients, corresponding 
directly with the seriousness of the condi- 
tion in each case. Nausea and emesis had 
occurred in the later stages of strangula- 
tion but had been more protracted in cases 
of obstruction of the small bowel. Feculent 
emesis had been noted in nine cases of 
strangulation of portions of small intes- 
tine and usually it had appeared about 
twenty-four hours after the onset of acute 
strangulation. 

Abdominal Distention. The distended 
abdomen characteristic of ileus had been 
; observed and recorded in 54 per cent of the 
ae patients in whom the small bowel was 
oe involved. Audible peristalsis had been 
noted previously but it diminished in 
intensity as distention increased. 


4 Expelled Flatus or Stool after Onset. In 
a: cases of strangulation exclusive of portions 
a of the small intestine 48 per cent of the 
“at patients had expelled flatus or fecal mate- 


rial or both after the onset of acute 
strangulation, whereas in cases of strangu- 
lation of portions of small bowel only 18 
per cent of the.patients had passed flatus. 
The voluntary passage of flatus or stool 
per rectum should be considered a good 
indication of the presence or absence of 
strangulation of a portion of the small 
bowel with obstruction. 

A known femoral hernia had been pres- 
ent in sixty-eight patients for periods 
ranging from two weeks to forty years. 
Intermittent intestinal obstruction had 
been experienced by sixteen of these 
patients and at operation for acute stran- 
gulation gangrenous portions of the small 
: intestine were found in eleven hernial sacs. 
i Thus, the inherent dangers of an untreated 
% femoral hernia should be obvious. 


SUMMARY AND CONCLUSIONS 


By careful review of the clinical mani- 

' festations exhibited in 104 cases of stran- 
gulated femoral hernia it is obvious that 
acute strangulating types of small intes- 
tinal obstruction produce a very dramatic 
onset. The rapid progression of symptoms 
and signs indicates the rate of pathologic 
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degeneration within the hernial sac. There- 
fore, when a segment or loop of the small 
intestine is strangulated in the femoral 
ring, the clinical picture presented is one 
of acute intestinal obstruction with such 
various degrees of prostration and shock 
that the femoral hernial process is often 
unheeded. 

When abdominal or pelvic structures 
other than portions of small intestine are 
strangulated, the primary symptoms and 
signs usually indicate acute femoral hernia- 
tion, whereas late manifestations may be 
referable to the structures involved. How- 
ever, in all cases of strangulated femoral 
hernia the character and severity of the 
initial clinical symptoms and signs indi- 
cate the grave seriousness of the disease. 
Immediate cognizance of these manifesta- 
tions should assure earlier surgical treat- 
ment and a more favorable prognosis. 

It is acknowledged that numerous factors 
contribute to the high fatality rate asso- 
ciated with strangulated femoral hernia. 
Many of these contributory elements are 
individual responsibilities that offer few 
prospects for improvement of this situation 
unless the layman is re-educated to recog- 
nize the manifestations of impending 
strangulation. Too often the liability for 
fatalities is attributed to the advanced age 
of the patients without giving sufficient 
consideration and recognition to other 
probable causes for failure. 

It has been demonstrated in the 104 
cases of strangulated femoral hernia stud- 
ied by one of us (J. P. J.) that age alone 
is not ample justification for the rendering 
of an unfavorable prognosis. It is our 
observation and conclusion that the prog- 
nosis should be determined after evalua- 
tion of the pathologic condition of the 
strangulated viscera when they are visual- 
ized and treated at operation. In cases of 
strangulation of parts of the small intes- 
tine, when surgery has been delayed and 
irreversible pathologic changes have taken 
place, the prognosis is very grave for a 
person of any age. Since physical resistance 
in the aged is materially lowered, such 
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persons are benefited most by early surgi- 
cal treatment but the prognosis should be 
influenced more by the condition of the 
strangulated viscera than by the factor of 
age alone. 

The grave seriousness of strangulated 
femoral hernia involving a segment or 
loop of small intestine has been discussed. 
If the clinical evidence is considered and 
interpreted as directly indicative of the de- 
gree of strangulating obstruction, perhaps 
many operations may be performed ear- 
lier before irreversible pathologic changes 
occur. 

An intimate relationship has been found 
to exist between the character of the con- 
tents of the hernial sac and the clinical 
manifestations. Careful evaluation of these 
components is essential for the rendering 
of a dependable prognosis. It is hoped that 
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adequate realization and a more compre- 
hensive understanding of the serious prob- 
lems presented by strangulated femoral 
hernia will result in benefits for everyone 
concerned. 
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ARTERIAL INJURIES* 


AN ANALYSIS OF THE IMMEDIATE AND LATE RESULTS OF ARTERIAL INJURY 
BASED ON MILITARY EXPERIENCE 


CLARENCE E. GARDNER, JR., M.D. 
Durbam, North Carolina 


N unusual opportunity to observe 
both the immediate and late results 
of arterial injuries was afforded us 

in a U. S. Army General Hospital in Eng- 
land where fresh battle casualties from the 
Eighth Air Corps and older casualties 
evacuated from the continent were treated 
during the recent war. 

Although most of these wounds were 
open ones from stabbing, gunshot or shell 
fragment, such closed wounds as supra- 
condylar fractures of the humerus, dis- 
locations of the knee or fractures of the 
upper portion of the tibia with posterior 
displacement! (Case 11) also may be the 
cause of arterial injuries with gangrene 
or ischemic contractures of the involved 
extremities. 

In either open or closed wounds the 
injury to the artery was found to be either 
one of spasm, contusion or laceration. 
Arterial thrombosis was a possible com- 
plication in all of these injuries. 


ARTERIAL SPASM 


Spasm occurs not only after severance 
or laceration of an artery but also after 
concussion or contusion of a vessel. It is a 
normal reaction of the artery to injury and 
is primarily a protective one to enable 
bleeding vessels to become occluded spon- 
taneously before exsanguination occurs. 

In some instances this spasm may be 
harmful? in that it may persist for a matter 
of hours not only in the injured segment of 
an artery but also in the main trunk, 
proximal and distal to the injury. It may 
follow a blow or a fracture, the application 
of a tourniquet or the passage of a missile 


close to a vessel. If unrelieved, it may lead 
to gangrene of the extremity. 

If serious complications from ischemia 
are to be avoided, the spasm must be 
relieved within six hours. This may be 
accomplished by a paravertebral procaine 
injection of the sympathetic ganglia, by 
brachial plexus block or spinal anesthesia. 
If these measures are not successful, the 
artery should be exposed to make sure 
that some other cause of vascular occlusion 
is not present, such as compression (Case 
11) or thrombosis (Case 111). In our experi- 
ence local procedures such as lavage of 
the vessel with warm solutions, massage 
of the vessel or periarterial injections with 
novocain to relieve spasm have not been 
effective (Case 1). 


Case. E. J., 31288902, a gunner on a B-17 
heavy bomber, was hit by a shell fragment 
from flak over enemy territory August 5, 1944, 
and was admitted five hours later with a 
2 by 3 cm. wound over the tibia anteriorly at 
the junction of the middle and upper one-third. 
His calf was swollen taut. Neither posterior 
tibial nor dorsalis pedis artery could be felt to 
pulsate. His foot was a little cooler than the 
normal one but was of good color. The tibia 
was fractured. At operation a long medial 
incision was made, retracting the gastrocnem- 
ius and soleus muscles posteriorly. This gave 
excellent exposure to the vessels in the posterior 
compartment where the peroneal artery was 
found to be divided 3 cm. distal to its origin 
from the posterior tibial. The posterior tibial 
artery was in spasm and did not pulsate. It 
did not appear abnormal otherwise. The 
peroneal artery was ligated. Lavage of the 
wound with warm salt solution and periarterial 
injection of procaine did not affect the spasm 
in the posterior tibial artery. A cast was 


* From the Department of Surgery, Duke University School of Medicine, Durham, N. C. 
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applied and the lumbar sympathetic ganglia 
blocked with procaine. Normal pulsations were 
present at the ankle on the following day. 

Case u. A. M., No. 32813602, a waist gun- 
ner on a B-17 heavy bomber, was hit by flak on 
September 10, 1944, and admitted six hours 
later with comminuted fracture of the upper 
portion of left tibia and a 2 by 3 cm. wound of 
entry on the anterior surface of the left tibia 
8 cm. below the knee joint and a 4 by 10 cm. 
wound of exit posteriorly over the upper calf 
extending to the popliteal fossa. The left foot 
was pallid, cold, pulseless and anesthetic and 
he was unable to move his toes. On exploration 
the posterior tibial artery was found to be in 
spasm although feeble pulsations were present 
down to a point about 6 cm. below the knee 
joint where it was caught between the plantaris 
tendon and a fragment of bone from the com- 
minuted tibia. No pulsation was present below 
this point of compression. The tendon was 
divided and the artery lavaged with warm salt 
solution. After a short time the artery began 
pulsating normally along its entire extent. The 
wounds were débrided and a cast applied. At 
the close of the operation color and warmth 
had returned to the leg and pulses could be 
felt at the ankle. Circulation remained normal 
during his subsequent course. 


ARTERIAL CONTUSION 


Contusion of an artery may result in its 
occlusion by spasm or thrombosis. When 
exposed, the artery is swollen, discolored 
and feels solid. No pulsation is present. 
The accepted treatment of arterial con- 
tusion is to resect the entire damaged seg- 


‘ment of the artery? (Case 111) because the 


thrombus present may become dislodged 
as an embolus or spread to occlude col- 
laterals, and because necrosis at the site 
of injury may allow secondary hemorrhage 
or traumatic aneurysm to develop later, 
and also because the injured artery may 
set up afferent impulses which maintain 
vasospasm. 


Case 1. P. P. No. 35770207, a gunner on 
a B-17 heavy bomber, was admitted January 
13, 1945, seven hours after having been hit in 
the left popliteal fossa by a shell fragment 
from flak while on an operational mission. 
There was a perforating wound from side to 


side through the popliteal fossa. Blood loss had 
not been excessive and his general condition 
was excellent. There was no fracture. The foot 
was pallid, cold, pulseless, insensitive and he 
was unable to move the toes or ankle. 

’ Upon exploration the popliteal artery was 
found to be discolored and firm over a distance 
of about 4 cm. It did not pulsate. A short, 
transverse incision was made in the artery and 
a 3 cm. segment of clot extracted. The artery 
above and below the area of thrombosis was in 
spasm and only a feeble flow of arterial blood 
followed the extraction of the thrombus. The 
contused segment of artery was resected and a 
vein graft prepared on two Vitallium tubes 
using a segment of the popliteal vein. Although 
the smallest tubes were used, it was impossible 
to insert the tubes with the graft into either 
arterial end because of spasm of the ar- 
tery which could not be relieved by lavage 
of the wound or periarterial procaine injection. 
The vein graft had to be discarded. By flexing 
the knee it was found possible to do an end-to- 
end arterial suture. At its completion no pulsa- 
tion was present in the artery distal to the 
suture. At the close of the operation the foot 
remained ischemic. Repeated paravertebral in- 
jections with procaine failed to change the 
condition. Heparin was not available. On ampu- 
tation two days later the involved segment of 
the artery was occluded by thrombus. 


LACERATION OF AN ARTERY 


The most common arterial injury is 
caused by laceration. We found that 5.4 
per cent of extremity wounds in Air Corps 
casualties* were arterial wounds. (Table 
1.) Its dangers include hemorrhage, ische- 
mia, traumatic aneurysm, arteriovenous 
fistula and secondary hemorrhage. 


ARTERIAL HEMORRHAGE 


The lacerated artery may be completely 
severed or only perforated or partially 
divided. When an artery is completely 
severed, its ends retract, go into spasm 
and become occluded by thrombi. In a 
partly divided artery where retraction is 
impossible the opening in the vessel gaps 
and continues bleeding. 

Holman‘ has shown in the experimental 
animal that when a femoral artery was 
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completely divided, the loss of blood was 
30 cc. before the bleeding stopped spon- 
taneously. On the other hand, when the 
artery was cut through only half of its 
circumference, the animal bled to death, 
the average loss of blood being 300 cc. 
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loss is to be held to a minimum and adja- 
cent nerves are not to be damaged. A 
tourniquet may be used to insure a blood- 
less field. If the wound is too near the 
groin or axilla for the use of a tourniquet, 
the artery above the injury should be 


TABLE | 
LOCATION OF 863 WOUNDS IN 645 FRESH AIR CORPS CASUALTIES 


Per cent No. 
of Total | Wounds 


Complicated Wounds 


20 173 25 Cranial penetrations 
3 Major artery face and neck 
11 96 41 Pleural or peritoneal penetration 
69 594 32 Major artery wounds 5.4% 
48 Peripheral nerve 8.0% 


183 Compound fracture 21.2% 


Our experience substantiates this experi- 
mental evidence for in every case of 
traumatic aneurysm, arteriovenous fistula 
and secondary hemorrhage, and in most 
cases in which severe primary loss of blood 
has been a factor, partial rather than com- 
plete severance of the artery has been the 
injury present. 

Recognition. In fresh wounds arterial 
lacerations may be suspected if blood loss 
has been excessive, if deep swelling in 
fascial compartment traversed by arteries 
is present or if arterial pulsations are 
diminished or absent in the part distal to 
the wound with or without signs of ische- 
mia. None of these signs need be present 
even with a partially divided artery, how- 
ever (Case Iv). 

When the wound is being explored the 
presence of a small mass of dark blood clot 
in a location adjacent to an artery should 
warn the operator of a possible arterial 
injury (Case iv). The sudden gush of 
arterial bleeding which follows the dis- 
lodgment of such a clot is often difficult 
to control if preliminary precautions have 
not been taken. 

Management. When an arterial injury 
is suspected, adequate operative exposure 
plus some means of temporarily occluding 
the bleeding vessel is necessary if blood 
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exposed and a tape placed around it for 
temporary occlusion until the damaged 
vessel is dealt with. If arterial bleeding is 
suddenly encountered, it should be tem- 
porarily controlled by pressure with the 
finger or a pack. 

Whenever it is necessary to ligate an 
artery, the vessel should be completely 
divided. If ligated in continuity the con- 
stant battering of each pulse beat against 
a fixed point will often result in erosion of 
the vessel and secondary hemorrhage. This 
will not occur if the vessel is divided and 
its end is free to retract and to move with 
each pulse. It is best to ligate each end 


doubly, the distal ligature being one which _ 


transfixes the vessel wall. 

Ligation of the accompanying vein as a 
means to improve the circulation in an 
extremity deprived of its circulation has 
been repeatedly advocated in the past. 
However, the collected figures on arterial 
injuries of World War 11 by DeBakey and 
Simeone’ indicate that concomitant vein 
ligation does not increase the chance of 
survival of the limb. We have used con- 
comitant vein ligation in all of our cases. 


ISCHEMIA 


When an artery is occluded, the develop- 
ment of signs of ischemia depends upon 
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the adequacy of circulation through col- 
lateral channels. The adequacy of this 
collateral circulation is dependent upon 
certain anatomic limitations at the site of 
the injury and upon whether these col- 
lateral channels are damaged by previous 
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collateral circulation exists and where signs 
of ischemia are most likely to follow 
arterial occlusion are in the popliteal artery 
and in the femoral artery above the pro- 
funda branch (common femoral). 
DeBakey and Simeone? in an analysis of 


TABLE II 
METHOD OF TREATMENT IN THIRTY-FIVE. FRESH ARTERIAL WOUNDS 
Immediate Delayed 
Ligated Sutured Amputation Amputation 
1 Common carotid x 
1 Internal maxillary x 
1 Costo-cervical trunk x 
1 Subclavian (mediastinal) x 
2 Brachial (upper 14) x 
1 Brachial (at elbow) x 
2 Radial and ulnar x x 
1 External iliac (with deep epigastric) x x 
x 
x x x 
6 Femoral x x x (Gas gangrene) 
2 Profundus femoral x 
x (Gas gangrene) 
x x x 
5 Popliteal x x x x 
9 Posterior tibial x 
3 Peroneal x 
35 Total 24 5 6 5 


disease or by the same injury which divided 
the original artery. It is also dependent on 
whether they are occluded by spasm, 
thrombosis or the pressure of a gradually 
developing hematoma. 

The ultimate fate of the tissues of an 
extremity after vascular occlusion depends 
upon the speed with which circulation is 
restored through these collaterals or by 
the opening up of the original artery. 
The tissue most susceptible to injury is 
muscle. If ischemia lasts six or eight hours 
and collateral circulation is not fully ade- 
quate then, muscles undergo necrosis and 
Volkmann’s ischemic contracture develops. 
On the other hand, skin can survive 
ischemia for as long as twenty-four hours. 
If the collateral circulation is wholly 
inadequate after this length of time, no 
tissue survives and gangrene results. 

The sites where anatomically inefficient 


2,471 collected arterial injuries from World 
War 11 found the incidence of gangrene 
following injuries to various arteries to be 
as follows: common femoral 81.1 per cent; 
popliteal 72.5 per cent; brachial above 
profunda 55.7 per cent; superficial femoral 
54.8 per cent; common iliac 53.8 per cent; 
external iliac 46.7 per cent; brachial below 
profunda 25.8 per cent. 

Rose, Hess and Welch® had a similar 
experience in 100 personally observed 
cases. In our own series of thirty-five cases 
gangrene developed only after common 
femoral and popliteal artery occlusions. 
(Table 11.) 

In the case of injury to the common 
femoral or popliteal artery and possibly 
also in the brachial above the profunda, 
in the common carotid and in the femoral 
artery below the profunda, if collaterals 
are injured, some effort to restore circula- 
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tion in the divided vessel should be 
attempted. 

Arterial suture is the best method of 
restoring circulation in lacerations which 
do not involve the entire circumference of 
the vessel. Suture is also advisable in those 
cases of complete severance in which there 
has not been too much loss of tissue. 

We have done arterial suture five times 
(Table 11) once in the common carotid, 
once in the radial artery where the ulnar 
also was divided, once in the femoral and 
twice in the popliteal artery. Both popli- 
teal sutures were unsuccessful. The one 
femoral artery suture was known to be 
followed by thrombosis although the leg 
did not become gangrenous. 

The technic of arterial suture is not 
difficult. It is wise to trim away any 
redundant adventitia first and then to use 
a one-layer suture of fine silk which everts 
the intima instead of an inverting suture 
as is used in intestinal sutures. 

DeBakey and Simeone report eighty-one 
arterial sutures from their collected series 
of arterial wounds in 35 per cent of which 
subsequent amputation became necessary 
because of gangrene. 


Case iv. A. M., T-123581, a flight officer 
and navigator on a B-17 heavy bomber, suf- 
fered multiple, small, penetrating wounds of 
the left side of the neck, left forehead, left 
forearm and hand from 20 mm. cannon shell 
fragments on April 19, 1944. He was admitted 
three hours later in excellent condition. There 
were three small puncture wounds along the 
left side of his neck over the mid-portion of the 
sternocleidomastoid muscle with very little 
deep swelling under these wounds. There were 
also multiple wounds of the left forearm, wrist 
and hand with a partial ulnar nerve palsy 
and a fracture of the ulna, pisiform and 
triquetrum. 

The neck wound was explored with a single 
incision which connected the three punctures. 
The sternomastoid was retracted and a dark 
clot about 2 by 3 cm. in size was seen plugging 
a hole in the carotid sheath at the level of the 
inferior margin of the thyroid cartilage. The 
clot was not disturbed until a tape had first 
been put around the carotid artery above and 
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below it. With the tapes tightened, the clot 
was extracted and found to be plugging a 
transverse laceration through half the cir- 
cumference of the common carotid artery. The 
ragged margins of this laceration with attached 
adventitia were trimmed away and the lacera- 
tion closed with interrupted sutures of No. 000 
eye silk threaded on small artery needles. At 
the close of the procedure when the tapes were 
removed, the artery was seen to pulsate 
normally on each side of the suture. 

Observed for six weeks, he continued to 
have a normal temporal artery pulsation on the 
affected side without evidences of an aneurysm. 
Subsequent correspondence eighteen months 
later indicated no further trouble with the 
neck wounds. 


Vein Graft. The principle of non-suture 
anastomosis using a vein graft and Vital- 
lium tubes was developed by Blakemore in 
1942. By this method a vein graft is used 
to line two Vitallium tubes. After being 
threaded through the two tubes, the vein 
is folded back over each tube end which is 
then inserted into the cut ends of the artery 
and tied there. The procedure is not as 
simple as it sounds. We used it once, un- 
successfully, in the case of a popliteal 
artery in which it was necessary to resect 
a long segment which was contused and 
thrombosed (Case 11). DeBakey and 
Simeone report forty vein grafts in their 
collected series of 2,471 artery wounds in 
which the amputation rate was 57 per cent. 
This was higher than the incidence of 
gangrene after simple ligation. 

Plastic tubes were used to bridge tempo- 
rarily an arterial gap by intubation in four- 
teen cases in DeBakey and Simeone’s series. 
In 50 per cent of these subsequent ampu- 
tation was necessary. The object of the 
tube anastomosis is the temporary main- 
tenance of circulation while collateral 
circulation is developing. The technic of 
repair is simple as the tube need only be 
inserted into each end of the vessel and 
tied there. Heparinization is essential, 
because otherwise, the tube will soon be- 
come occluded by a thrombus. The usual 
practice is to remove the tube in four or 
five days and substitute a vein graft if 
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it is necessary to bridge the gap for a longer 
period of time.’ We have had no experience 
with this procedure. 

Heparin. One of the causes of failure 
in an attempt to restore circulation in a 
lacerated or resected artery is the develop- 
ment of thrombosis at the site of the suture 
or graft. Heparin was not available to us 
in any of our sutures. It should be used 
in all vascular wounds of civilian prac- 
tice when reconstruction of the vessel is 
attempted. 

Management of the Ischemic Extremity. 
Since vasospasm is a natural response to 
arterial trauma from either injury or opera- 
tion and since the vasoconstrictor impulses 
are transmitted by way of the sympathetic 
nerve fibers, a sympathetic block by 
procaine injection of the ganglia supplying 
the affected extremity is a rational and 
worth while procedure. It is wise to con- 
tinue the sympathetic blocks at four- to 
8-hour intervals until the fate of the 
extremity is no longer in doubt. 

Refrigeration of the ischemic extremity 
has been enthusiastically recommended? 
as a means of lowering the metabolism of 
an injured part to a level commensurate 
with its reduced circulation and thus, 
possibly, of saving extremities which other- 
wise would become gangrenous. However, 
well controlled studies by Large and 
Heinbecker” have shown that after refrig- 
eration healing is impaired, wound infec- 
tion tends to progress more rapidly and 
nerves in the cooled area are liable to 
damage. Moreover, it is known" that at 
reduced temperatures liberation of oxygen 
from oxyhemoglobin in the tissues is 
impaired. Our present belief is that refrig- 
eration has no place in the management 
of an ischemic extremity except to dimin- 
ish toxic absorption from an infected limb 
prior to amputation. 

It is wise to keep the ischemic limb cool 
by leaving it exposed to room temperature 
or by covering it with a wet cloth onto 
which a fan is allowed to blow during hot 
weather. Heat should not be applied to 
the ischemic extremity. 
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Posture. The affected extremity should 
not be elevated for then the feeble trickle 
of blood under reduced arterial pressure 
may be unable to ascend into the elevated 
foot. It is better to keep the extremity in a 
slightly dependent — and at com- 
plete rest. 


TRAUMATIC ANEURYSM 


When a wounded artery does not com- 
municate with the outside, with a body 
cavity or a vein, it bleeds into the sur- 
rounding tissues. If nature’s efforts to stop 
the bleeding by retraction, spasm and 
thrombosis is ineffective, bleeding con- 
tinues as is the case particularly in arterial 
wounds when the vessel is only partially 
severed. A hematoma of limited or wide 
extent develops depending on how yielding 
the surrounding tissues are. In the natural 
development of this hematoma a time is 
soon reached when the blood ejected 
through the hole in the artery with each 
heart beat compresses the clot into a 
laminated layer which surrounds and 
confines a pulsating sac of blood. Even- 
tually, endothelium may grow around the 
entire circumference of this sac and the 
conversion of a pulsating hematoma into 
a traumatic aneurysm is completed. 

The hematoma is hard and does not 
pulsate the first day after wounding. Its 
true nature is suspected from the location 
of the swelling deep in a fascial compart- 
ment traversed by an artery. Appropriate 
means of caring for the injured vessel 
should be taken immediately. 

Most injuries of this nature are not seen 
until some time after the injury. The 
arterial wound either was not detected 
immediately or bleeding into the tissues 
did not take place until later when a clot 
occluding an opening in the vessel became 
dissolved or was dislodged. When seen 
later, pulsation in the hematoma mass 
usually may be detected. The appearance 
of a bruit which is intermittent and syn- 
chronous with the pulse may not appear 
until later. 


When an arterial hematoma is not 
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increasing in size, it is best left alone for 
three months in order to allow collateral 
circulation to develop to its maximum 
extent. On the other hand, if the hematoma 
is increasing in size, immediate operation 
may be necessary because of the pain of 
pressure on adjacent nerves (Case v) or 
because of the danger of occluding col- 
lateral channels from pressure of the ex- 
panding hematoma. Infection or secondary 
hemorrhage are also indications for imme- 
diate operation. These indications neces- 
sitated early operation in twelve cases of 
pulsating hematoma in our hands. 

The operative procedure necessary for 
the management of an arterial hematoma 
or traumatic aneurysm is some form of 
intrasaccular control of the arterial open- 
ings after the method first described by 
Matas in 1888.'2 This procedure has stood 
the test of time as the best one to cure 
aneurysm and preserve the maximum 
amount of collateral circulation. 

The operation is done under a tourni- 
quet, if possible. If the position of the 
aneurysm precludes the use of a tourniquet, 
a tape is placed about the artery proximal 
and distal to the aneurysm in order to 
obtain temporary control of arterial bleed- 
ing. The sac is then opened being careful 
not to damage adjacent nerves and all 
clots are extracted from the sac with the 
hand. Adequate retraction of the walls of 
the aneurysm then makes identification of 
the openings of the artery within the sac 
easy. These are then controlled by sutures 
placed from within the sac. This was the 
procedure used in 60 per cent of the 110 
aneurysms operated upon by Elkin at the 
Army Vascular Center at White Sulphur 
Springs, W. Va.'* The remaining 40 per 
cent were small aneurysms in association 
with nerve injuries in which excision of 
the entire sac and ligation of the vessel 
on each side was done. In Elkin’s series of 
cases in which operation was deferred 
three months and the Matas operation was 
used, there were no recurrences of the 
aneurysm and none of the limbs became 
ischemic. 
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Case v. L. D., No. 33212938, an infantry 
private, received a small wound over the inner 
aspect of the right arm near the elbow from 
88 mm. shell fragments on June 23, 1944. He 
was admitted on June 28th with diffuse swelling 
along the medial aspect of the right arm just 
above the elbow and in the anticubital fossa. 
There was complete median nerve palsy. The 
radial artery could be felt to pulsate. By July 
16th a pulsating mass approximately 6 by 6 cm. 
in size had developed over the medial aspect 
right arm just above the elbow and he had been 
having continuous, severe, burning pain over 
the median nerve distribution, which was 
poorly controlled by opiates throughout the 
preceding week. Operation on this day showed 
a pulsating hematoma with a longitudinal 
laceration in the brachial artery just above the 
lacertus fibrosus. The median nerve was intact 
but somewhat swollen. The clot was evacuated 
and the artery doubly ligated and divided. 
Followed for one month after operation, the 
median nerve pain had entirely disappeared 
and median nerve function was returning. The 
radial pulse had been present since the opera- 
tion. Residual induration in the region of the 


brachialis muscle prevented full extension of 
the elbow. 


ARTERIOVENOUS FISTULAS 


When an artery and its accompanying 
vein are partially severed by the same 
missile, the wounded artery may bleed 
into the vein and a permanent fistula 
between the artery and vein may develop. 
Such wounds are usually small and often 
do not cause immediate concern as blood 
loss is usually not excessive. The true state 
of affairs is often unrecognized until much 
later when the patient or a physical thera- 
pist accidentally discovers the peculiar, 
continuous buzzing thrill which may be 
felt over the lesion. 

The symptoms caused by an arterio- 
venous aneurysm are dependent upon the 
caliber of the fistula. Large aneurysms may 
be incompatible with life while small ones 
may give no symptoms and may even 
close spontaneously. Untoward symptoms 
include the effect of the fistula on the 
heart and on the circulation in the involved 
extremity. The fistula introduces a point 
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where peripheral resistance is suddenly 
lost. The body compensates by increasing 
the circulating blood volume. This throws 
an extra load on the heart which may fail 
in time if the fistula is not closed. The 
affected extremity may show an increase 
in its venous pressure with edema, dis- 
tended veins and varicose ulcers. If the 
fistula is large, signs of ischemia may 
develop. Usually these local changes in 
the extremity are inconspicuous. 

Locally, the fistula is recognized by the 
continuous thrill on palpation and by the 
prolonged machinery-like murmur on aus- 
cultation. This bruit is in contrast to the 
intermittent murmur synchronous with 
the pulse heard over simple aneurysms. 
When the site of the fistula is closed by 
compression with the finger, an abrupt 
rise in blood pressure and fall in pulse rate 
occurs. These phenomena are character- 
istic of an arteriovenous fistula as they 
do not occur in the presence of other 
arterial injuries. 

Management. Since the presence of an 
arteriovenous fistula is recognized as a 
stimulus to the production of collateral 
channels, operative interference is with- 
held for at least three months in order to 
allow maximum production of collateral 
circulation unless some reason for imme- 
diate operation develops. Another reason 
for delaying operation is that small fistulas 
sometimes heal spontaneously. 

At operation the accepted procedure is 
quadrilateral ligation and excision of the 
fistula with the involved segment of artery 
and vein. Theoretically, it might seem 
advisable to attempt some means of repair 
by which the arterial circulation may be 
preserved by tying off the fistula or repair- 
ing the artery by a transvenous route. 
Actually, however, such a procedure is 
seldom possible technically. As a matter 
of fact the possibility of recurrence after 
these reconstructive procedures is so good 
and the possibility of gangrene after the 
quadrilateral ligation and excision technic so 
remote that all but the latter procedure have 
been abandoned in most vascular clinics. 


Elkin’* has probably had a larger ex- 
perience with this lesion than anyone else 
in the world. He reported 340 arterio- 
venous fistulas treated at the Vascular 
Center of the Ashford General Hospital 
in White Sulfur Springs; 328 patients 
were treated with quadrilateral ligation 
and excision and operative repair was 
successful in only twelve. Gangrene did 
not develop in any of the involved ex- 
tremities and there were no recurrences. 
Ten of his patients had two arteriovenous 
fistulas each while three patients had three 
fistulas each. 

Our civilian experience far outweighs 
our military knowledge of the operative 
repair of these fistulas, as they seldom give 
immediate trouble and Army directives 
required that patients should be sent to 
the Zone of the Interior for definitive care. 

The operation is usually done without a 
tourniquet as the filled vessels are more 
easily identified. The entering artery is 
often greatly dilated and thinned. First 
a tape is placed about it for temporary 
control if bleeding should occur. The artery 
and vein distal to the fistula are then 
ligated and divided; the proximal artery 
is then divided and the proximal vein is 
ligated last in order to allow an exit for 
blood entering the fistula. Numerous tribu- 
taries are divided as the fistula is excised. 

All writers warn against the dangers of 
proximal arterial ligation (a procedure 
somtimes used for simple aneurysms) when 
dealing with an arteriovenous fistula. Such 
a procedure shuts off the major arterial 
inflow. The small amount of blood now 
entering the artery through collaterals is 


immediately shunted into the vein and © 


does not reach the periphery of the ex- 
tremity. Grave ischemia or gangrene is 
the usual result. 


Case vi. G. V., No. 39170422, an infantry 
rifleman, suffered a small, penetrating, shell 
fragment wound in the left groin August 8, 
1944. The wound bled very little and healed 
promptly. He had been unable to extend the 
leg at the knee since the injury. When he was 
received by transfer on August 29, 1944, there 
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was a 2 cm. healed wound over the femoral 
vessels just below the inguinal ligament on the 
left. A continuous thrill was palpable and a 
prolonged machinery-like murmur was heard 
in this area. No edema or venous engorgement 
was present in the leg. The heart was not 
enlarged by x-ray. The dorsalis pedis and 
posterior tibial vessels pulsated, although less 
forcefully than on the right. Closure of the 
fistula by digital pressure resulted in an 
immediate elevation in blood pressure from 112 
to 136 and a fall in pulse from 88 to 72. A 
complete femoral nerve palsy was present. 

Because of the danger of ischemia following 
ligation of the common femoral artery before 
adequate collateral circulation was developed 
and in accordance with Army Regulations, he 
was evacuated to the United States for opera- 
tion after three months. 


SECONDARY HEMORRHAGE 


Hemorrhage from an artery which has 
been temporarily occluded by a thrombus 
or ligature may occur when the clot 
becomes liquified or dislodged or the suture 
absorbs. The usual time for this to occur 
is from the tenth to the sixteenth day. 
Approximately 1 per cent of those patients 
injured by missiles developed secondary 
hemorrhages in World War 11.>'"4 

The first warning of its presence may 
be a sudden exsanguinating hemorrhage 
from a wound. Often there is a little bloody 
discharge for a day before the alarm- 
ing hemorrhage occurs. Bleeding may be 
stopped temporarily by a pack. It is folly 
to expect such bleeding to stop spontane- 
ously or to expect that proximal ligation 
of the artery above the wound will be 
effective. The only way to control second- 
ary hemorrhage is to open the original 
wound and, with adequate assistance, 
visualize, ligate and divide the partially 
lacerated and bleeding artery (Case vir). 

Our experience included fourteen cases 
of secondary hemorrhage. Two were from 
intercostal arteries, one from the obturator 
artery which was bleeding into the bladder, 
while the others were in extremity wounds. 


Case vu. R.S., No. 38088515, an infantry 
sergeant, was hit by 80 mm. shell fragments in 
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his left thigh on November 29, 1944. Bleeding 
was profuse and controlled in an evacuation 
hospital five hours later where local débride- 
ment and packing was done. He was admitted 
by transfer eight days later having oozed a 
little bright red blood from the wound daily 
since the injury. On the morning of the ninth 
day there was massive arterial hemorrhage 
from the thigh wound which was found to be 
a perforating wound from the anterior to the 
posterior surface through the medial half of the 
thigh at the junction of the middle and lower 
one-third. The wound was explored under a 
tourniquet and the femoral artery was found 
to be partially divided in the middle of the 
thigh. It was doubly ligated and divided. After 
operation the foot remained warm and of good 
color though pulses could not be felt at the 
ankle. Two months later he complained of 
cramps in the calf after walking 4 mile. At 
this time the posterior tibial and dorsalis 
pedis arteries could be felt to pulsate, although 
less vigorously than on the unaffected side. 


SUMMARY AND CONCLUSIONS 


Acute arterial injuries occurred in 5.4 
per cent of extremity wounds of fresh 
Air Corps battle casualties. 

Cases illustrating arterial spasm, arterial 
contusion and laceration of arteries are 
described. 

Examples of the complications of arterial 
injuries which include arterial hemorrhage, 
acute ischemia of an extremity, traumatic 
aneurysms, arteriovenous fistulas and sec- 
ondary hemorrhage are presented. 

The recognition and management of 
these injuries and their complications are 


discussed. 
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VAGINAL AND CERVICAL SMEARS 
IN UTERINE MALIGNANCY * 


MaxweELt ScCHRAM, M.D. AND 


Brooklyn, New York 


N_ 1928 Papanicolau! discovered that 
cancer cells could be recognized in the 
vaginal smear. For many years he had 

studied the cytology of vaginal smears and 
found that pathologic conditions of the 
genital tract confused the picture of the 
normal cellular content. In 1941 Papa- 
nicolau and Traut? described in greater 
detail the cytology of malignant tumors 
of the female tract. In 1943 Papanicolau 
and Traut*® published a monograph de- 
scribing the technic and cytology of 
carcinomas in detail. Since then, other 
investigators such as Meigs‘ in 1943 and 
Ayre® in 1944 and Jones, Neustadter and 
Mackenzie® have confirmed the value of 
this procedure. 

It has been definitely established that 
five and ten-year arrests of uterine car- 
cinomas can be obtained if an early 
diagnosis is made. This is particularly true 
of squamous carcinoma of the cervix. The 
choice of therapy is unimportant, the early 
diagnosis is imperative. 

In New York City at the present time 
cancer detection clinics have been estab- 
lished, and routine smears are being taken 
although no statistics are available as 
to the number of asymptomatic cases 
found. However, at the Health Main- 
tenance—Cancer Prevention Services in 
Philadelphia, in a booklet covering a two- 
year study between 1944 and 1946, a total 
of twenty-four cancers were found, seven 
of which were in the uterine tract. Cervical 
smears were taken routinely. 

At present in many institutions other 
secretions, such as urine, sputum, gastric 
and prostatic, are being investigated for 
diagnosis of malignancy in these systems. 

The more smears we do the more 


SALVATORE Di PALMA, M.D. 
New York, New York 


strongly we believe that all women over 
thirty-five years of age should have smears 
taken every six months. If any cervical 
disorder is found (excepting carcinoma), it 
should be treated locally at once and fol- 
low-up smears should be taken every three 
months for a period of at least two years. 

It is admitted that there are certain 
difficulties in technic and interpretation. 
One of these is that the staining procedure 
is rather long and cannot be used as an 
office procedure at present. Another factor 
is that one who is familiar with hema- 
toxylin and eosin stained tissues finds 
these stained cells more difficult to inter- 
pret. A third point is the difficulty in 
evaluating the cells and groups of cells that 
are exfoliated since there is no basement 
membrane to determine invasion of under- 
lying structures, and examination of indi- 
vidual abnormal cells, or groups of abnormal! 
cells cast-off, are not in relation to one 
another. A fourth point is these stained 
exfoliated cells are much larger than those 
seen in tissues. However, careful study 
will reveal the similarity between the 
tissue cells and exfoliated cells. This makes 
it extremely important for one to revise 
his conception of cytology in smears as 
compared to tissues. 

At the New York City Cancer Institute 
we have modified the technic although the 
staining process is that used in Papa- 
nicolau’s laboratory. We will describe in 
detail our technic, point out the advan- 
tages and bring out some important points 
in staining to aid in obtaining good smears. 
We will also describe normal, abnormal 
cells and groups of cells in benign and 
malignant conditions with the aid of 
photomicrographs. 


* From the Gynecological Division, New York City Cancer Institute, New York, N. Y. 
February, 1949 
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TECHNIC 


We use a curved glass tube about 10 to 
12 inches long which is bent at approxi- 
mately a 30 degree angle at the junction 
of the outer two-thirds and the inner one- 
thirds. The bore at the long end is nar- 
rowed to about 4 mm. width, and the short 
end is attached to a hard rubber bulb. (An 
ordinary glass drinking tube can be heated 
down easily to suffice.) A bivalve speculum 
with no lubrication should be inserted so 
that the posterior fornix is exposed. Under 
direct vision the pipet should be inserted 
with the rubber bulb compressed and any 
secretion in the posterior vaginal vault 
aspirated. The direct exposure is very 
important because in a few patients with 
a high rectocele or a long vaginal vault 
with redundant vaginal walls, the aspirated 
material does not come from the posterior 
vaginal vault where the exfoliated cells 
of a malignancy are most likely to be 
deposited. If there is insufficient secretion 
to be aspirated, there is usually some 
secretion to be found on the anterior sur- 
face of the posterior blade of the speculum. 

As much as possible of the secretion is 
then “pumped out” of the pipet on to the 
surface of a labelled clean slide with a clip 
attached and another clean slide is placed 
on top. The secretion is pressed evenly 
between the two slides and immediately 
immersed in equal parts of ether and 
alcohol. (This allows an even spread of the 
smear. Many smears are uneven with some 
areas too thick and others too thin which 
prevents good staining.) 

A second pipet is then inserted at or 
slightly in the external os of the cervix, and 
all secretions that can be aspirated from 
the cervical canal, external os or on the 
surface of the cervix are taken. At times 
the cervical secretions in the canal are too 
thick and impossible to aspirate. By using 
a plain wooden applicator and rotating it 
gently in the region of the external os, 
sufficient secretion can be obtained on the 
applicator. This is immediately transferred 
to a slide and the same procedure as just 


described is performed. Taking two vaginal 
and two cervical smears is important. We 
have examined smears when a positive 
diagnosis could be made on only one of the 
four smears taken, the others being essen- 
tially negative. 

In a patient with profuse bleeding or a 
profuse vaginal discharge a further modi- 
fication was adopted due to the fact that 
the cells or cell groups might be washed 
out by the flow and that cells would be 
more difficult to find because of the pres- 
ence of red blood cells and polymorpho- 
nuclear leukocytes in great numbers. We 
aspirate sufficient secretion to fill one-half 
of the long arm of the pipet and this is then 
filtered through a few layers of gauze. The 
sediment is picked up with a wooden 
applicator, transferred to a slide and 
spread as has just been described. 

In the actual staining the present 
Papanicolau technic, using Harris hema- 
toxylin as the nuclear stain and EA 50 
with OG 6 as counter stains, seems to 
be the best. Two precautions should be 
adopted: (1) the hematoxylin should be 
filtered daily and (2) the 3 per cent 
ammonium hydroxide should be checked 
daily as evaporation will change its strength 
and clearing of the slide for proper counter- 
staining is not good. 

Endocervical and endometrial smears 
are not used as a routine. We reserve it only 
for those cases in which persistently 
suspicious smears are found, the origin 
of which appears to be adenomatous in 
character, or in cases of abnormal bleeding 
with a persistent negative smear. For this 
procedure we use a blunt tipped malleable 
cannula, about 6 inches long that fits on 
any Luer-lock syringe, with a bore 2 mm. 
wide. This passes through the internal Os 
of the cervix with ease. 


CYTOLOGY 


From a practical point of view our cases 
are classified as normal, suspicious and 
malignant. 

Normal. This group includes all cells, 
groups of cells normally found during the 
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Fic. 1. Superficial squamous vaginal cells large, flat, curled edges, small nuclei. 
Fic. 2. Intermediate and basal vaginal cells; elliptic or spindle size between superficial and basal; 


smaller cell larger nucleus. 


Fic. 3. Cervical cells; central nucleus, vacuole in center, heavy peripheral rim. 
Fic. 4. Cervical cell; signet ring, nucleus in periphery, large vacuole, heavy peripheral rim. 


childbearing or menopausal periods in the 
vagina or cervix. Figure 1 illustrates 
superficial squamous vaginal cells. These 
usually are large, flat, have curled edges 
and small pyknotic nuclei. They may be 
acidophilic or basophilic. Figure 2 shows a 
smear with intermediate and basal cells. 
The intermediate cell is elliptical or 
spindle, the size between a superficial and 
basal cell. It is sometimes vacuolated. 
Basal cells are smaller, round, with a larger 
nucleus and, of course, basophilic. Figures 
3 and 4 are cervical basal cells. These are 
vacuolated cells with the vacuole pushing 
the cytoplasm to the periphery producing 
a heavy rim. The nucleus may be centrally 
located or eccentrically placed. Figure 5 
shows normal endometrial cells found 
during the third day of the menses. These 
cells are small and are usually found in 
clusters, often with eccentrically placed 
nuclei. 

Benign lesions: Cell groups are seldom 
found on vaginal smears but more fre- 
quently in cervical smears. If groups are 
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found (1) the nuclei show very little 
change, (2) there is no change in the 
nucleocytoplasmic ratio, (3) there is uni- 
formity of the cells, (4) there is no crowd- 
ing of cells and (5) bizzare cells are not 
found. 

Chronic endocervicitis is illustrated in 
Figure 6. There is uniformity of nuclei, no 
crowding of cells, pyknosis of nuclei but 
no change in the nucleocytoplasmic ratio. 

The cervical polyp shown in Figure 7 
also shows uniformity of nuclei with no 
change in the nucleocytoplasmic ratio. 
These cells are elongated although they 
may also be round, similar to that found in 
chronic endocervicitis. Again, there is no 
crowding of the cells. 

Metaplasia, frequently found in cervical 
lesions and often mistaken for malignancy, 
is illustrated in Figure 8. The nuclei are 
fairly large, hyperchromatic and found 
outside of the cytoplasm. Another type of 
metaplastic cell is found that is smaller, 
usually found in groups, with a character- 
istic vacuolization of the cytoplasm. The 
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Fic. 5. Endometrial cells, cluster, small round, eccentric nuclei. 


Fic. 6. Chronic endocervicitis uniformity of nuclei; pyknotic nuclei. 


Fic. 7. Cervical polyp; uniformity of nuclei, elongation of cells, nucleocytoplasmic ratio normal. 
Fic. 8. Metaplasia; nuclei found outside cytoplasmic structure. 


significance of metaplasia in relation to 
malignancy has not been fully established. 

Suspicious. This classification includes 
cells or cell groups which show some 
nuclear changes which are more marked 
than in the normal. However, insufficient 
changes are present to permit a positive 
diagnosis. When a suspicious interpretation 
of a smear is made, a positive malignant 
biopsy of the cervix or endometrial curet- 
tings must be obtained before any radical 
therapeutic procedure is adopted. 

Malignant. The criteria of malignant 
diagnosis are specific: : 

1. Squamous carcinoma of the cervix is 
characterized by hyperchromatism of the 
nuclei, changes in the size and shape of 
nuclei in cells of the same group, change 
in the nucleocytoplasmic ratio, crowding 
of the cells in the groups and bizarre forms. 
In grade 1 or 11 the diagnosis is not too 
difficult. The grade 111 being less differen- 
tiated is at times difficult to distinguish 
from the adenocarcinoma of the embryonic 


type; Figs. 9, 10, 13 and 14 show bizarre 
types of cells found in squamous carcinomas. 

2. Adenocarcinoma produces smaller 
cells, frequently with prominent nucleoli; 
abnormal cytoplasmic vacuolization, par- 
ticularly in the mucoid type and the 
changes described in squamous carcinomas. 
Grade 1 or adenoma malignum does not 
exfoliate early so that the lesion may be 
more advanced before being diagnosed. 
However, since this condition is rather 
slow-growing, a cure can still be obtained 
if the diagnosis is made when exfoliation 
occurs. The grade 11-111 types exfoliate 
earlier so that an early diagnosis can be 
made. There is an admitted 10 per cent 
error in this type of malignancy and we 
believe that endometrial and endocervical 
smears may have to be done more often 
than done at present in order to decrease 
the percentage of inaccurate readings. 

To determine whether an adenocar- 
cinoma originates from the cervix or 
corpus is very difficult and at times 
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Fics. 9 and 10. Bizarre cells in squamous carcinoma of cervix; Figure 9 illus- 


trates the fiber type. 


Fics. 11 and 12. Adenocarcinoma of corpus (abnormal vacuolization); hyper- 


chromatism. 


impossible. (Figs. 11 and 12.) We believe 
this is not important from a clinical point 
of view as long as the diagnosis of malig- 
nancy is made. Whenever a_ positive 
diagnosis of malignancy is made, the 
burden of proof to disprove the diagnosis 
rests with the gynecologist. 

A brief resume of six cases bring out the 
various important points of smears. 


CASE REPORTS 


Case 1. Mrs. M. L., a white female aged 
forty-four, was seen in our clinic in June, 1946 
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for lower abdominal pain. Pelvic examination 
was negative. The cervix revealed a mild 
erosion; a diagnosis of mild chronic cervicitis 
was made and no treatment was given. Smears 
were not taken in our clinic at this time. She 
returned in January, 1947 for a_ routine 
check-up. No complaints were given. Pelvic 
examination revealed the same mild erosion. 
At this time smears were being taken on all 
patients examined in our clinic. The smear 
revealed a definite squamous carcinoma of the 
cervix. (Fig. 15.) She was admitted to the 
hospital where a biopsy was reported as pre- 
invasive carcinoma of the cervix. (Fig. 16.) 
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Fics. 13 and 14. Bizarre cells in squamous carcinoma of cervix; Figure 13 is the clover type; Figure 


14 the horseshoe type. 


Fics 15 and 16. Group of cells found in intra-epithelial carcinoma of cervix; Figure 16 is a tissue 


section. 


She received proper treatment and was dis- 
charged in excellent condition. 

Case u. Mrs. V. P., a colored female aged 
thirty, was admitted to the New York City 
Cancer Hospital in January, 1947 with the 
following history: for the past year she men- 
struated approximately every third month 
eight to nine days instead of the usual three to 
four. No intermenstrual bleeding was present. 
Pelvic examination revealed an ulceration at 
the cervical os extending down one-half of the 
posterior lip. The examination of the para- 
metria, adnexa and uterus was essentially 
negative. Smears revealed a positive diagnosis 
of squamous carcinoma of the cervix. (Fig. 17.) 
The first biopsy revealed chronic cervicitis but 
no carcinoma. The smears being definitely 
positive, a second biopsy was taken. The 
pathologic report was epidermoid carcinoma 
of the cervix. (Fig. 18.) Treatment was insti- 
tuted and the patient was discharged in 
February, 1947. 

Case 11. Mrs. M. G., white female aged 


seventy-eight, was seen in June, 1946 com- 
plaining of pain in the rectum. No history of 
vaginal bleeding or discharge was obtained. 
Pelvic examination was unsatisfactory due to 
a marked atrophic vaginitis. No cervical 
lesions were found. Cervical smears revealed 
adenocarcinoma of the fundus. (Fig. 109.) 
Under anesthesia a pyometra was found with a 
fundal malignancy infiltrating posteriorly to 
the pelvic wall. Tissue examination revealed 
adenocarcinoma of the fundus. (Fig. 20.) The 
case was classified as too advanced for any 
curative treatment. 

Case tv. Mrs. J. G., a white female aged 
fifty-three, was admitted to the hospital Janu- 
ary, 1947 with a history of vaginal discharge 
since June, 1946 and vaginal bleeding since 
December, 1946. Pelvic examination revealed 
a granular-like ulceration on the anterior and 
posterior lips of the cervix. Examination of the 
parametria, adnexa and uterus was negative. A 
vaginal smear revealed squamous carcinoma 
of the cervix. (Fig. 21.) Biopsy revealed epi- 
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Fic. 17. Group of cells found in squamous carcinoma of cervix, stage one. 
Fic. 18. Tissue section, squamous carcinoma of cervix. 

Fic. 19. Group of cells found in adenocarcinoma of corpus. 

Fic. 20. Tissue section, adenocarcinoma of corpus. 


. 21. Group of cells found in squamous carcinoma of cervix, stage one. 
Ee Fic. 22. Tissue section, squamous carcinoma of cervix. 
es Fic. 23. Group of cells found in squamous carcinoma of cervix (local recurrence). 


Fic. 24. Tissue section, recurrent squamous carcinoma of cervix. 
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dermoid carcinoma of the cervix grade 1-111. 
(Fig. 22.) Treatment was given and the 
patient was discharged in February, 1947. 

Case v. Mrs. E. R., a colored female aged 
forty-two, was treated for squamous carcinoma 
of the cervical stump, stage 1, in 1945. In 
October, 1946 routine smears were taken in 
our follow-up clinic. A positive smear was 
found which we believed to be evidence of 
local recurrence. (Fig. 23.) Shortly afterward 
she began to bleed, and since then recurrence 
has been definitely established. A tissue section 
was taken. (Fig. 24.) 

Case vi. Mrs. P. V., aged sixty-seven, a 
diabetic and cardiac, suddenly developed a 
purulent discharge in May, 1947. She was seen 
in June, 1947. Pelvic examination was nega- 
tive. The cervix was clean. Vaginal smears 
revealed a squamous carcinoma of the cervix. 
She was hospitalized, at which time multiple 
biopsies of the cervix were taken and a thor- 
ough curettage of the endometrium and cervix 
was performed. The biopsies of the cervix were 
reported to have no malignancy. In the curette- 
ments some cervical tissue was found to contain 
definite squamous carcinoma cells. 


Advantages of Procedure. (1) Smears 
can be repeated frequently without sub- 
jecting the patient to repeated biopsy or 
curettage; (2) pre-invasive carcinomas can 
be diagnosed in grossly innocent appearing 
cervices; (3) local recurrences can be 
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detected before clinical findings would be 
positive; (4) as a screening process it is the 
quickest and least expensive for the 
patient. 

Disadvantages. (1) Staining technic is 
long and has not been completely per- 
fected; (2) experience is necessary in 
cytology for proper interpretation of the 
smears. 


CONCLUSION 


Vaginal and cervical smears for the 
diagnosis of malignancy is the only known 
method today by which a very early 
diagnosis can be made. This method 
should be adopted as a routine procedure, 
and all hospitals and clinics dealing with 
gynecologic conditions should train gyne- 
cologists in the technic and interpretations 
of smears. 
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HYPOTHERMIA IN HYPERTHYROIDISM* 


Cornetius B. DeCourcy, M.D. AND JosepH L. DeCourcy, 


Cincinnati, Obio 


YPOTHERMIA, or reduced body 

temperature, has a great number 

of effects on human physiology and 
many of these have been remarked and 
utilized in therapy since the earliest times. 
Local hypothermia was one of the very 
first forms of anesthesia; recently Allen 
in 1941 greatly extended its use in amputa- 
tions and other surgery. 

Thyroid surgeons are familiar with appli- 
cation of ice packs in the management of 
thyroid crises; then, of course, room tem- 
perature also becomes of vital importance 
postoperatively, especially on warm days 
when the hyperthyroid patient must be 
kept cool at all costs. 

The effects of cold and of hypothermia 
are by no means simple in the case of the 
thyroid gland. In fact, it is to be empha- 
sized, they are fascinatingly and sugges- 
tively complex. The consensus among 
investigators of the effects of hypothermia 
in animal experimentation in the thyroid 
gland is far more markedly affected by 
reduced temperatures than any other 
organ (Ariel and Warren, 1943). Ludford 
and Cramer (1928 to 29) observed conges- 
tion of the thyroid capillaries and increased 
secretory activity in epilated rats after 
twenty-four hours in an ice chest. Dietrich 
and Schweigk in 1932 recorded an immedi- 
ate increase of the blood flow through the 
thyroids of chilled dogs. A review of the 
literature shows that there are many 
reports indicating the réle played by 
various other organs in heat production 
and heat regulation, notably the adrenal 
glands, the pancreas and the brain. 

Nevertheless, all this experimentation 
has served but to demonstrate the unique 
significance of thyroid response to hypo- 
thermia. The most careful and extensive 


studies have been made by Ariel and 
Warren (1943) who stressed the following 
findings: “‘Many factors may control the 
reactions of the temperature-regulating 
mechanism of the body; yet in our studies 
the thyroid presented the most profound 
histological changes. . . . In rabbits sub- 
jected to lowered body temperature (28 
degrees to 10 degrees c. rectal tempera- 
ture) for various periods, an acute pro- 
found physical and histological change has 
been noted consistently in the thyroid 
gland.” 

Before describing briefly the observa- 
tions of these workers it will afford the 
correct perspective in relation to the basic 
significance of these determinations to 
point out that we are not concerned with a 
limited research nor an isolated study. The 
work of Ariel and Warren has been com- 
prehensive, involving a lengthy series of 
investigations on the effects of hypo- 
thermia on every organ and tissue of the 
body. Further, the findings of others have 
been similar in the cases of all warm 
blooded animals studied. It may be re- 
garded as an established fact that exposure 
to low temperatures results in stimulation 
of the thyroid gland as indicated histo- 
logically by increase in the height of the 
epithelium, vacuolization of the colloid 
and changes in the staining reaction of 
the colloid. 

Ariel and Warren found that profound 
changes in the size of the follicular epi- 
thelium and changes in the follicular con- 
tents of the thyroid gland may occur 
rapidly in the various stages of artificial, 
general hypothermia. Marked changes may 
be observable within one-half hour after 
chilling of the body has been started. These 


may be extensive enough when combined 


* From the Department of Surgery, DeCourcy Clinic, Cincinnati, Ohio. 


February, 1949 


199 


‘ 
4 
rf, 
~ 
: 
/ 
~~ 
~ 
re 
y 


200 


with vascular engorgement to enlarge the 
thyroid gland in the gross from one and 
one-half to three times its normal size. 
As hypothermia is maintained the size of 
the follicular epithelium increases progres- 
sively, the number of vacuoles increases 
and the colloid rapidly diminishes. In the 
early stages of hypothermia there is a 
tremendous increase in the circulation, the 
thyroid blood vessels becoming engorged. 
Remarkably, as the temperature is allowed 
to return to normal, there is a rise in the 
metabolic rate to as much as 150 per cent 
above normal. 

Continued hypothermia restricts the 
circulation and lessens the chemical activ- 
ity and exchange, but the gland is gradu- 
ally depleted of its colloid which is slowly 
replaced. After some twenty-four hours in 
the hypothermic state the animal may 
show no rise in the metabolic rate as the 
temperature is permitted to return to 
normal. After such prolonged hypothermia 
the acini are made up of large cuboidal cells 
and vacuoles. As might be expected al- 
though recovery is apparently complete 
after a brief period of moderate tempera- 
ture reduction, hypothermia for more than 
twenty-four hours may result in death, 
especially when the body temperature has 
been reduced more than a few degrees. 

The most striking finding was that 
within as brief a period as six to twelve 
hours (or even less) the thyroid gland in 
the hypothermic animal manifests acute 
hypertrophy—most of the follicles are 
devoid of colloid, the cells are cuboidal to 
low columnar in shape with sharply 
defined nuclei and the blood vessels are 
dilated and engorged, there being no 
evidence of edema. The gland is invariably 
much enlarged because of cellular hyper- 
trophy (three to four times) and blood 
vessel congestion. 

Such are the findings in the experimental 
animal subjected to a comparatively brief 
period of moderate, general hypothermia. 

General hypothermia in human beings 
has been investigated in the hope that 
some benefit might be derived for cancer 
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and a number of other conditions, but the 
results have been negative and the risks 
high, especially when the body tempera- 
ture was allowed to fall more than a few 
degrees and remain at a low level (below 
go°r.) for more than a few hours. The 
great risk has been shown to be shock 
associated with the rise in temperature 
immediately following the period of general 
hypothermia. In a number of instances to 
be found in the literature, however, the 
human subject has been reported to have 
recovered satisfactorily after the tempera- 
ture had been reduced more than 15 
degrees and maintained at a low level for 
one, two or even more days. Further, some 
favorable responses to local hypothermia 
in cases of superficial cancer have been 
recorded, there having been no adverse 
effects of the chilling which was accom- 
plished by special coils or pads through 
which liquid at a low temperature was 
circulated for days or weeks. 

As has not been suggested elsewhere to 
our knowledge the shock following a period 
of general hypothermia in the human being 
may apparently be explained by the find- 
ings of Ariel and Warren—that there is 
then a great rise in the metabolic rate as a 
result of the induced hyperactivity of the 
thyroid gland, provided the period of 
general hypothermia has not exceeded 
six to twelve hours and the thyroid has 
not been completely depleted of its colloid 
and hormone. 

Because of the established knowledge 
of the great dangers associated with general 
hypothermia in the human being, no con- 
servative physician or surgeon would now 
consider its use unless temperature reduc- 
tion were just a few degrees and the period 
of reduction brief, with a very gradual 
return to. normal temperature so as to 
avoid any risk of shock. 

As for local hypothermia hyper- 
thyroidism this treatment is of established 
and great value, not only in a thyroid 
storm but also during the preoperative 
period to allay restlessness when an ice 
bag may be applied to the thyroid gland 
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and, if there is palpitation, over the heart. 
(The use of an air conditioned room to keep 
the patient cool does not, or should not, 
induce hypothermia; the purpose is to 
prevent a rise in temperature in warm 
weather when a crisis may threaten.) 

Of course, local hypothermia has phy- 
siologic effects that differ greatly from 
those of general hypothermia in which 
condition a number of complicated mecha- 
nisms are called into play, the adrenal 
glands and other endocrines as well as the 
thyroid are affected in unknown ways and 
a vast number of complicated chemical 
and physiologic reactions undoubtedly 
occur. In the absence of studies on the 
effects of prolonged local hypothermia in 
which the temperature of the thyroid gland 
(with the exception of surrounding tissue) 
is reduced by several to many degrees by 
an ice bag or special cooling device (coil or 
pad) it is certainly worth while to inquire: 
may such a measure be expected to result 
in beneficial effects in hyperthyroidism? 

It is pertinent that low temperatures 
(5 to 10°c.) have a “completely disastrous” 
effect on thyroid tissue in tissue culture 
(Carpenter, 1945). It is also suggestive 
that local hypothermia prolongs and in- 
creases the desirable effects of certain 
drugs, such as penicillin administered 
in the treatment of gonorrheal arthritis 
(Trumper and Thompson, 1946). 

Propylthiouracil and related drugs have 
by no means solved the problem of hyper- 
thyroidism; in fact, with the use of each 
drug, special new problems arise. Thus, 
such a drug must be administered over a 
lengthy period. It is possible that local 
hypothermia in combination with drug 
therapy may markedly reduce the period 
of treatment. Certainly theoretical con- 
siderations would lead us to expect benefit 
from such combined therapy. 

Thyroid glands subjected to prolonged 
administration of an antithyroid drug 
undergo hyperplasia becoming at least 
somewhat enlarged, with follicles irregular 
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in shape, scant colloid and columnar , 


epithelium containing large nuclei and 
showing numerous mitoses. Such active 
proliferation of the epithelium is quite 
comparable to that occurring in cultures 
of embryonic thyroid tissue upon which 
the effects of hypothermia are marked. 
Moreover, hypothermia local as well as 
general has its own peculiar effects on the 
thyroid gland and may be expected to act 
synergistically with propylthiouracil or a 
related drug thus enhancing its effects. No 
deleterious side effects are to be expected 
from local hypothermia when temperature 
reduction is moderate 


SUMMARY AND CONCLUSIONS 


The thyroid gland is markedly af- 
fected by exposure to cold. In general 
hypothermia the gland manifests acute 
hypertrophy, with increase in size of the 
epithelium and loss of colloid which may 
also undergo changes in staining reaction. 
Local hypothermia has long been used to 
advantage in the management of thyroid 
crises. Prolonged local hypothermia may 
be expected to have special effects on the 
physiology and histology of the hyperthy- 
roid gland and may presumably act syner- 
gistically with propylthiouracil or a related 
drug in the therapy of hyperthyroidism. 
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MISSED ABORTION* 
AN EVALUATION OF CONSERVATIVE MANAGEMENT 


SAMUEL LUBIN, M.D. AND RICHARD WALTMAN, M.D. 
Brooklyn, New York 


N 1943 the authors! reported a series of 
I eighteen cases of “‘missed abortion,” 
the patients being treated by non- 
surgical measures, with a successful out- 
come. To date we have observed a total 
of thirty-nine patients with missed abortion 
without a maternal death and are present- 
ing our findings and mode of management. 
When a fetus dies in utero, it is com- 
monly observed that uterine contractions 
begin within a comparatively short period 
of time and the uterine contents are ex- 
pelled. However, there exists a group of 
cases in which for some as yet questionable 
reason this process fails to set in and the 
uterine contents are retained for varying 
lengths of time, sometimes weeks or 
months. 

Our definition of missed abortion applies 
when the non-viable fetus succumbs and is 
retained for a minimum of four weeks. This 
is differentiated from the term “missed 
labor” which indicates fetal death at term 
with retention for at least twenty-eight 
days and “missed premature labor” indi- 
cating fetal death between the twenty- 
eighth and fortieth week, with a minimum 
period of retention in utero. 

The exact incidence of missed abortion, 
which was first described by Duncan in 
1878,” is not known. In addition the mode 
of treatment is by no means universally 
agreed upon. Many textbooks advocate 
immediate surgical evacuation of the 
uterus as soon as the diagnosis is made. 
The reasons given for the immediate 
emptying of the uterus which contains a 
dead fetus are toxemia, infection and 
hemorrhage. More recently, however, the 
employment of hormones to favor empty- 
ing of the uterus has been advocated.* 


The signs, symptoms, diagnosis and 
pathology of missed abortion can be 
found in standard textbooks. We believe 
the mode of treatment, once the diag- 
nosis is established, is worthy of pre- 
sentation. 


CLINICAL DATA 


The ages of the patients varied between 
seventeen and forty-six years. 


No. of 
Age Patients 


The gravidity varied between one and 
thirteen. The total included eight primi- 
gravida and thirty-one multigravida, the 
latter divided as follows: two pregnancies, 
six; three pregnancies, seven; four preg- 
nancies, four and from five to thirteen 
pregnancies, fourteen. One patient had 
one previous missed abortion and one had 
two previous missed abortions. One patient 
had a previous erythroblastotic baby. 
Thirteen patients had previous abortions, 
an incidence of 33.28 per cent. Seven 
patients had previous stillbirths, or an 
incidence of 17.9 per cent. (Fig. 1.) 

Retention varied from four to twenty- 
eight weeks. Twenty-five, or 64 per cent, 
were retained from four to twelve weeks; 
two were retained from twelve to fourteen 
weeks; two for fourteen weeks; six were 
retained for seventeen to twenty weeks 
and six were retained for twenty-three to 
twenty-eight weeks. 

It is to be noted that in keeping with our 
previous findings the period of retention 


* From the Department of Obstetrics and Gynecology, Cumberland Hospital, Brooklyn, N. Y. 
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generally varied inversely with the age at 
which death of the fetus occurred. When 
fetal death took place early in pregnancy, 
the period of retention was longer than 
when it occurred later in pregnancy. 

The signs and symptoms encountered 
were brownish vaginal discharge, cessation 
of fetal movements or failure to experience 
fetal activity and slight vaginal bleeding. 
Chilliness and anorexia were encountered 
in one case. Three cases were associated 
with syphilis and three with chronic 
nephritis. elevated blood pressure, 
140/g0 or over, was found in eleven cases, 
or 28 per cent. Foul taste, mental symp- 
toms and vomiting were not observed. 

The commonest clinical findings were a 
smaller sized uterus than the chronologic 
period of amenorrhea would _ indicate, 
absent fetal heart sounds, cessation of fetal 
movements or failure to experience fetal 
movements as well as failure to gain weight 
with apparently advancing pregnancy. 
The cervix was found to be firm and closed 
in numerous instances and the uterus 
seemed to have a doughy sensation with 
absence of normal tonus. 

The laboratory data indicated that 
anemia was a rather infrequent finding. 
The RH factor was recorded in ten in- 
stances, being positive in nine and nega- 
tive in one. This one negative Rh resulted 
in an erythroblastotic infant. 

Roentgenologic examination was em- 
ployed in eighteen cases; eight indicated 
fetal death, one was questionable and the 
remainder were negative. The diagnostic 
criteria were, for the most part, relaxation 
of the fetal skeleton, collapse of the skull 
bones or over-riding of the bones. In the 
majority of cases the findings were not 
conclusive. 

The Friedman modification of the Asch- 
heim-Zondek test was not conclusive either, 
except when it was negative; of twenty 
tests performed, thirteen were negative 
and seven positive. Pathologic examination 
of the products of gestation was recorded 
in eleven instances and in only two was 
inflammation of the decidua noted. 
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MANAGEMENT 


In thirty-two patients, or 82 per cent, 
the fetus and placenta were expelled com- 
pletely and no interference was necessary. 
In the remaining seven or 17.9 per cent, 
although the onset of the expulsive process 
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was spontaneous in all, some assistance 
was necessary for the completion of the 
abortion. Five patients required manual 


- removal of the retained placenta; of these 


one had a previous cesarean section for 
cephalopelvic disproportion. One patient 
required a sponge stick removal of retained 
secundines after rupture of the membranes 
and passage of some of the gestational 
contents. Another patient had spontane- 
ous pain and vaginal bleeding with an 
undilated cervix. A firm vaginal pack was 
inserted for two hours. Upon removal of 
the packing in the operating room the fetus 
and placenta followed directly. 

In all, six patients were given stilbestrol 
or estrogenic hormone therapy to stimu- 
late the spontaneous expulsion of the 
retained ovum. 


CASE REPORTS 


Case 1. A patient with a fourteen weeks 
gestation which had been retained for seven- 
teen weeks, after episodes of vaginal bleeding 
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associated with abdominal cramps, was given 
stilbestrol, 1 mg., daily for four days. The 
cramps increased and the patient ruptured her 
membranes while attending the prenatal clinic. 
Because of vaginal bleeding, immediate re- 
moval of the placenta was necessary. 

Case uu. A patient with a thirteen weeks’ 
gestation retained twenty-eight weeks com- 
plained of a brownish vaginal discharge. One 
mg. of stilbestrol was given orally for five days. 
Seventy-two hours after the last dose of medi- 
cation the fetus and placenta were spon- 
taneously expelled intact. It is difficult to 
understand such a remarkable effect from small 
doses of stilbestrol and coincidence must, 
therefore, be regarded as the element involved 
in the expulsion of these feti. 

Case. A thirty-eight year old gravida 10, 
para 6, with a twenty weeks’ gestation retained 
for twenty-one weeks, was admitted from the 
clinic, asymptomatic, for attempted trial of 
hormonal stimulation for completing the missed 
abortion. Roentgenologic examination con- 
firmed the evidence of fetal death. Prior to 
admission the patient was given a trial of 
stilbestrol, 5 mg. orally three times a day for 
one week, without any results. After admission 
stilbestrol was administered orally, 3 mg. every 
three hours during the day for five days, fol- 
lowed by pituitrin, minims 54, every thirty 
minutes for a total of 4 cc. No uterine contrac- 
tions or bleeding resulted. Stilbestrol in the 
same dosage was continued for the next five 
days, after which the patient signed a release. 
About two weeks later at home she spon- 
taneously delivered a macerated fetus and 
placenta before her physician arrived. 

Case iv. A thirty year old para O, with a 
twenty-six weeks’. gestation retained for ten 
weeks and hypertensive cardiovascular disease, 
was given 5 mg. of stilbestrol three times a day 
for eight days in an attempt to empty the 
uterus. Neither uterine contractions nor bleed- 
ing ensued and the patient signed a release. 
Two weeks later she returned in the process of 
actively aborting and passed a macerated fetus 
and placenta. 

Case v. A twenty-five year old para O, 
with a nineteen weeks’ gestation retained for 
nine weeks, was seen in consultation for pain- 
less bleeding in the last trimester of pregnancy. 
Examination revealed a missed abortion with 
the uterus enlarged to ten weeks size and the 
cervix firm and closed. The Aschheim-Zondek 
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test was negative. After three days without 
pain but with slight vaginal bleeding 45 mg. of 
stilbestrol were given orally in divided doses 
over a two-day period and’ the following 
day the fetus and placenta were extruded 
spontaneously. 

Case vi. A thirty-two year old para 8, with 
a thirteen weeks’ gestation retained for twelve 
weeks, was admitted for vaginal bleeding. After 
four days of observation with slight vaginal 
bleeding ethinyl estradiol, .3 mg., was given 
three times a day for five days, followed by 
pituitrin in 3 to § minim doses for a total of 
3 cc. Following the last injection, the patient 
developed uterine contractions and abdominal 
cramps with slight vaginal spotting. The next 
day ethinyl estradiol, .3 mg., was given again 
three times a day for three doses, followed by 
3 cc. of pituitrin in divided doses of 5 minims 
every twenty minutes. Four hours after the 
last injection the patient experienced uterine 
cramps and passed a large blood clot, but 
examination revealed the cervix to be closed 
with the uterus sensitive to palpation and 
undergoing intermittent contractions. Two 
days later the patient spontaneously expelled 
a stillborn fetus and manual removal of the 
placenta was necessary because of excessive 
bleeding. This patient required a_ blood 
transfusion. 


Of the thirty-nine reported cases, 


‘twenty-seven patients were observed at 


the Cumberland Hospital and the abor- 
tions occurred between November, 1934 
and November, 1946. The remaining 
twelve patients were seen at other hospitals 
and the authors participated in the man- 
agement, consultation or observation of 
these cases. 

The length of the active aborting process 
was recorded in twenty-one cases and 
ranged from three hours and fifteen min- 
utes to forty-eight hours, the average being 
about eleven hours. In only six patients, 
did the abortive period last longer than 
eleven hours. The blood loss was not 
excessive except in one instance in which 
following spontaneous expulsion of the 
fetus, manual removal of the placenta was 
necessary. 

Using the American College of Surgeons’ 
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standard, only one patient in the thirty- 
nine, or 2.56 per cent, showed any morbid- 
ity. This patient required manual removal 
of the placenta following expulsion of a 
dead fetus which had been retained for 
thirty-four days. There were no maternal 
deaths in this series of thirty-nine cases. 
The average hospital stay postabortal, or 
postoperative, was 8.2 days, the shortest 
being five days and the longest thirteen 
days. 


COMMENT 


Many authors advocate surgical pro- 
cedures in evacuation of the uterus in cases 
of missed abortion as soon as the diagnosis 
is made. They recommend this to combat 
the dangers of toxemia, infection and 
hemorrhage. 

Surgery involves the dangers of hemor- 
rhage, perforation and infection. Yet this 
method of treating missed abortion is 
relatively popular and was recently ad- 
vocated in the Journal of the American 
Medical Association.‘ 

Theoretically, surgical evacuation of the 
uterus in cases of missed abortion appears 
to be physiologically unsound. The hard, 
closed cervix encountered in many of 
these patients does not lend itself readily 
to dilatation as does the normal pregnant 
cervix. In addition the uterine wall is 
usually thin and readily perforated, and 
the musculature is not responsive to the 
oxytocic drugs, such as quinine, ergot or 
pituitrin. Therefore, the physiologic re- 
quirements which are necessary to expel 
the products of conception in missed 
abortion are evidently lacking. In view of 
this it would seem unjustifiable to attempt 
interference by a method which is incom- 
patible with the existing altered physiology. 

Through the courtesy of Dr. Charles A. 
Gordon, Chairman of the Committee on 
Maternal Welfare of the Kings County 
Medical Society, we are presenting ab- 
stracts of all the case histories of those 
with missed abortion (three in number) 
who have died in Brooklyn during the past 
ten years: 
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Case1. A thirty-nine year old white female, 
para 4, was admitted to the hospital with a 
history of five months’ amenorrhea and a 
uterus which was three months’ size. The 
Aschheim-Zondek test was negative. A soft 
rubber catheter was inserted into the uterus 
and a pack into the vagina. Both catheter and 
pack were removed after twenty-four hours 
and the vagina was repacked. Chills and fever 
followed and persisted for three weeks. Peni- 
cillin and sulfanilamide therapy were employed. 
The diagnosis was pelvic peritonitis and 
parametritis. Three weeks after the initial 
packing the products of conception were 
spontanéously expelled. Four days after leav- 
ing the hospital the patient noticed rectal 
bleeding which continued on and off. She was 
re-admitted to the hospital and given a trans- 
fusion. A laparotomy was performed and at 
operation a loop of small intestine and the 
rectosigmoid were found densely adherent to 
the fundus and posterior surface of the uterus. 
Many adhesions were freed and an ulcer of the 
rectosigmoid, 1 inch in diameter, was found at 
the adherent surface. Profuse bleeding from the 
edges of the ulcer followed. The proximal loop 
was pulled out and a Mikulicz spur was made. 
The patient expired from shock and fur- 
ther uncontrollable hemorrhage three hours 
postoperatively. 

CasE u. A thirty-two year old white 
female, gravida 2, para 1, was admitted to the 
hospital with a missed abortion and a uterus 
the size of a four months’ gestation. Because of 
vaginal staining, medical induction was at- 
tempted but without success. Following this, a 
vaginal hysterotomy was done under spinal 
anesthesia. The postoperative bleeding was 
excessive and the vagina and cervix were 
packed. Supportive therapy and attempted 
transfusion were not effective and the patient 
expired. 

Case 11. A twenty-five year old white, 
gravida 3, para 2, was admitted to the hospital 
with a four months’ missed abortion. The fetus 
was dead about three months. Cervical dilata- 
tion and rupture of the membranes was 
performed to evacuate the uterine contents. 
Hemorrhage followed and the uterus and 
vagina were packed. A vaginal hysterotomy 
was done under intravenous evipal anesthesia. 
Transfusion and supportive therapy were em- 
ployed, but the patient succumbed. Death was 
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thought to be due to hemorrhage, toxic 
hepatitis and secondary anemia. 


It is interesting to note that the only 
deaths from missed abortion in Brooklyn 
during the past ten years resulted when 
surgical interference was instituted. 

In a series of 200 patients, in which death 
of the fetus was produced by x-ray as a 
means of interrupting pregnancy for vari- 
ous indications, experimentally-produced 
missed abortions resulted.’ In this series 
the toxic symptoms and indications for 
surgery were not prominent. 

Several years ago Frank et al.® observed 
that when a fetus succumbed in utero the 
blood estrin titer fell to low levels and that 
this test was more sensitive as an indicator 
of fetal death than the Aschheim-Zondek 
test. That the functioning placenta rather 
than the fetus is the determining factor 
in both of these tests has been shown by 
Polonsky’ and Jeffcoate. 

With the low estrin findings in many 
cases of missed abortion, an attempt was 
made* to duplicate nature’s supposed 
method of inducing labor by administering 
estrogens, either natural or synthetic, or 
stilbestrol followed by pituitrin. Yet even 
in the largest series reported, about one- 
third of the patients failed to respond to 
hormonal induction of uterine evacuation. 
This hormonal method of induction of 
labor is not harmful and we believe it may 
be attempted without fear. We have in 
several instances admitted patients to the 
hospital for study and possible hormonal 
attempts at induction and much to our 
astonishment have found that they aborted 
spontaneously while waiting for laboratory 
studies to be completed. That this may 
occur was also noted by Jeffcoate who 
advocates hormonal induction of expul- 
sion. In addition some patients abort so 
soon after the first few doses of hormone 
are administered that the factor of chance 
and coincidence must be seriously taken 
into consideration. 

Many patients with missed abortion are 
admitted with premonitory signs of expul- 
sion of the products of gestation, L.e., 


either bleeding, or uterine pain or both. 
Therefore, successful results obtained in 
these patients with estrogenic hormone 
and pituitrin may be more apparent than 
real. One should, therefore, be extremely 
cautious in evaluating the efficacy of this 
form of therapy, especially when used in 
the type of patient just cited. 


SUMMARY 


1. A series of thirty-nine cases of missed 
abortion is presented in which a non-viable 
dead fetus was retained for at least twenty- 
eight days. 

2. Surgical evacuation of the retained 
ovum was not attempted in any patient 
in this series. 

3. Only seven patients required any 
assistance toward completion of the active 
aborting process. 

4. There was no maternal mortality and 
in only one case was there any morbidity. 

5. The only deaths from missed abortion 
in Brooklyn during the past ten years 
resulted when surgical interference was 
instituted. 

6. Laboratory data indicative of fetal 
death are not entirely reliable except when 
the Aschheim-Zondek test is negative and 
roentgenologic study indicates positive 
evidence of death of the fetus. 

7. Surgical and hormonal induction of 
labor are discussed, together with the 
pertinent pathologic conditions. 


CONCLUSIONS 


The difficulties which are encountered 
in surgical evacuation of the uterus con- 
taining a dead ovum, namely, hemorrhage, 
infection, perforation and forcible tearing 
of an undilated, rigid cervix, can be averted 
by not resorting to untimely interference 
from below. We have not encountered any 
of these conditions except mild bleeding 
at the onset or during the process of 
expulsion. 

Awaiting the spontaneous expulsion of 
the dead ovum appears to be indicated 
since at that time the normal uterine tonus 
is restored and normal uterine contractions, 
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TREATMENT OF LARGE BOWEL FISTULA SECONDARY 
TO WAR WOUNDS : 


RicHARD J. CHODOFF, M.D. AND 


Philadelphia, Pennsylvania 


HE basis of this report was our ex- 

perience in the surgical reconstruction 

of the continuity of the large bowel 
in twenty-five soldiers suffering from the 
sequelae of large bowel wounds. These men 
were treated by the authors at an Army 
General Hospital in the European Theater 
of Operations. 


PROBLEMS IN RECONSTRUCTING 
BOWEL CONTINUITY 


In the European Theater of Operations 
the incidence of abdominal wounds was 
slightly over 3 per cent."? The marked 
reduction in mortality of wounds of the 
colon between World War 1 and World 
War 11 can be explained by several factors, 
the most important of which we believe 
to be the policy of exteriorization of 
wounds of the colon or the performance of 
surgical repair of the damaged bowel and 
proximal colostomy in wounds of the ano- 
rectal canal and lower sigmoid. Of great 
importance, too, in the reduction of mor- 
tality was the army policy of placing com- 
petent surgical teams in forward positions 
thus decreasing the time interval between 
injury and definitive surgical treatment. 
Use of large amounts of blood and plasma 
and the development of chemotherapy and 
antibiotics also share in the reduction of 
mortality. (Tables 1 and 11.) 

The problem of re-establishing the con- 
tinuity of the bowel in these patients was 
vastly different from the same problem 
found in civilian life because of associated 
battle injuries (Table 11) and because little 
or no information was available as to what 
was found or done at the initial procedure. 
This point has been emphasized time and 
time again by military surgeons.*** 

The colostomies seen by us appeared to 


STANLEY A. KORNBLUM, M.D. 
Monticello, New York 


be the same type seen in civilian life, 
namely, loop or double-barrelled colos- 
tomies of the Mikulicz type. Subsequent 
experience, however, proved that they 
were “booby trapped” and fraught with 
peril for the patient. One has to remember 


TABLE I 
LARGE INTESTINE WOUNDS 
TABLE 1 
ASSOCIATED INJURIES 
5 
I 
Compound fracture................ 4 
TABLE 
LOCATION AND TYPE OF OPERATIVE FISTULA 
Double-barrelled 14 


that colostomies for war wounds were often 
done in haste. ‘hey were done most fre- 
quently at the site of injury (Table 1) and 
not at the point of election as seen in civil- 
ian life. The military surgeon consequently 
was committed to closing a colostomy 
about which he knew little and which was 
often defective or unorthodox in construc- 
tion. The problems encountered in our 
series were angulation of limbs and/or 
rotation of limbs of the colostomy; bowel 
or mesentery between the limbs of the 


208 American Journal of Surgery 


; 
f 
J 
: 
‘ 
a 
= 
: 
/ 


Chodoff, Kornblum—Large Bowel Fistula 209 


colostomy; prolapse of bowel lateral to the 
colostomy due to failure to close the lateral 
gutter and fistulas or inflammatory masses 
involving the colostomy. 


CRUSHING OF SPUR AND INVERSION VS. 
RESECTION AND END-TO-END 
ANASTOMOSIS 


All of our colostomies were carefully 
evaluated by digital examination under 
pentothal anesthesia. No crushing clamps 
were applied until examination under 
anesthesia revealed the exact length of the 
spur and the absence of tissue between 
the limbs of the colon. Clamps were not 
applied if any doubt existed. We deemed 
it safer to expose the bowel completely in 
these cases and do a resection with end-to- 
end anastomosis if necessary. No attempt 
was made to confine closure procedures to 
the extraperitoneal level. 

In general the patients who had crush- 
ing clamps applied complained of some dis- 
comfort and occasionally of nausea for the 
first few hours. No sedation was given and 
all patients were watched closely for signs 
of any intra-abdominal catastrophe. It 


required repeated application of clamps in ~ 


practically all cases before the spur was 
adequately broken down. 

Horsley and Michaux’ state that one of 
the advantages of a loop colostomy was 
the lack of a spur. Of the six loop colos- 
tomies in our series four had definite spurs. 
We had no further information on these 
patients other than a note that a loop 
colostomy had been done. We believe that 
no matter how they were made originally 
most loop colostomies which have been 
present for several weeks develop some 
spur. In all of our patients a minimum of 
seventeen to twenty-one days had elapsed 
after their initial surgery before we re- 
ceived them. Attempts to crush the spurs 
present in ten double-barrelled and four 
loop colostomies were successful in seven 
of the former and three of the latter. 

We believed that it was safer to do a re- 
section and end-to-end anastomosis rather 
than blind crushing of the spur. Subse- 
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quent operation revealed the previously 
listed defects in the original construction 
of the colostomy. We do not concur with 
those who stress the dangers of resection 
and end-to-end anastomosis in this type of 
case. The patients were all young and in 


TABLE Iv 
METHOD OF CLOSURE OF COLOSTOMY 
Crushing of spur and inversion............... 3 
Resection and end-to-end anastomosis......... 3 
2. Double-barrelled Colostomies............... 14 
Crushing of spur and inversion............... 7 
Resection and end-to-end anastomosis......... 7 


good physical condition before operation 
was attempted. Extensive resections were 
not necessary; hence, there was never any 
tension on the suture line. The peritoneum 
was usually well walled-off; consequently, 
when the peritoneal cavity was entered, it 
was a localized pocket of peritoneum 
rather than the free peritoneal cavity. 
All of the resections were in the left half 
of the colon; no resections were done on the 
right half of the colon. None of these 
anastomoses were done by the so-called 
aseptic technic since it was thought that 
this procedure was not indicated in the 
presence of an open colonic stoma. All 
abdominal wounds were drained subcu- 
taneously for forty-eight hours. There 
were seven double-barrelled and three loop 
colostomies that were resected and end-to- 
end anastomosis done. (Table tv.) 

Pre- and Postoperative Care. All colos- 
tomies were closed before the patients were 
returned either to duty or to the Zone of 
Interior, unless some major contraindica- 
tion existed. As much time as was neces- 
sary was taken to get patients in good gen- 
eral condition before any operative proce- 
dures were undertaken. No preoperative 
chemotherapy was used since neither sulfa- 
guanidine or sulfasuxidine was available 
to us. Patients were placed on low residue 
diets several days prior to operation. Proxi- 
mal, distal and retrograde (rectal) irriga- 
tions were done daily for at least a week 
preoperatively. The night before operation 
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a Miller-Abbott tube was passed into the 
small intestine. Postoperatively the bulb 
of the Miller-Abbott tube was inflated and 
the patient maintained on Wangensteen 
decompression until flatus was passed 
which was usually within twenty-four to 
seventy-two hours. The Miller-Abbott 
tube was then removed. One unit of 
plasma was given empirically each day for 
the first three days as well as 30,000 units 
of penicillin every three hours. By the 
fifth day the patient was on a soft diet and 
was usually having normal bowel move- 
ments; by the tenth day he was out of bed 
and on the fourteenth day he was eating 
in the mess hall. 


TECHNICS 


Inversion. Bowel continuity was re- 
established following adequate crushing of 
the spur and subsiding of edema in the 
following manner: The stoma was encir- 
cled leaving a cuff of skin. Allis clamps were 
used to close the stoma temporarily. The 
bowel was then freed from the subcuta- 
neous tissue and fascia. The fascia was 
opened freely above and below and the 
limbs of the colostomy separated suffi- 
ciently to allow placement of the closed 
stoma below the fascia. The peritoneum 
was opened as much as was necessary to 
allow adequate mobilization. The cuff of 
skin and indurated bowel edges were then 
excised and the bowel closed transversely 
with an inner layer of continuous catgut 
Connell suture and an outer layer of inter- 
rupted silk Halstead mattress sutures. 
The fascia was closed with interrupted 
cotton sutures. The subcutaneous tissue 
was drained with a rubber dam (forty-eight 
hours) and the skin was closed with in- 
terrupted cotton sutures. 

Resection. In cases of resection the 
stoma was freed as previously stated. The 
peritoneum was opened freely to obtain 
adequate mobilization of the limbs of the 
colostomy without tension on the suture 
line and to correct any defect found. The 
amount of bowel and mesentery resected 
was usually small. End-to-end anastomosis 


was done with seroserous interrupted Hal- 
stead mattress sutures of fine silk and a 
through-and-through layer of continuous 
Connell catgut suture. A_ purse-string 
suture was placed at each angle. An ap- 
pendix epiploica was sutured over each 


TABLE v 
POSTOPERATIVE COMPLICATIONS 

Intestinal obstruction.......... 1 (small intestine) 
Minor wound infection......... 5 

Fecal fistula (temporary)... .... 2 

Incisional hernia.............. I 

Intestinal obstruction.......... 1 (small intestine) 
Minor wound infection......... I 


angle. A purse-string suture was also 
placed from the lateral bowel wall to the 
parietal peritoneum to close the lateral 
gutter in all cases in which the peritoneum 
was opened. 

Postoperative Complications. The post- 
operative complications are summarized 
in Table v. The incidence of postoperative 
complications was much less in the re- 
sected group. The two cases of intestinal 
obstruction encountered postoperatively 
were in the small bowel. They were due to 
adhesive bands resulting from the initial 
abdominal injury and were not related to 
the type of procedure done at the closure 
of the colostomy. There was a high inci- 
dence of wound infection postperatively 
in the inversion closure group. However, 
all were minor infections of the subcuta- 
neous tissues and none involved the deeper 
structures. None of the infections pro- 
longed convalescence or became of major 
significance. The two fecal fistulas were 
minor and both closed spontaneously 
within two weeks. An incisional hernia 
developed in a man who had inversion 
closure. This patient had extensive loss of 
tissue of the abdominal wall. No attempt 
was made to do any repair of the abdomi- 
nal wall at the time of closure of his 
colostomy. The pelvic abscess was drained 
intraperitoneally and the patient made a 
good recovery. The abscess was undoubt- 
edly due to a technical error with leakage 
at the suture line. 
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Results. There was no mortality, and 
clinically all of our patients were asympto- 
matic at the time of discharge or transfer 
which was four to six weeks postopera- 
tively. Barium enemas were obtained on 
ten patients; four on the resected with 
end-to-end anastomosis group and six on 
the inversion closure group which included 
one cecostomy. 

In a recent article Sanders and Halperin‘ 
have found some degree of constriction in 
cases in which the colostomy was resected 
and end-to-end anastomosis done. In four 
barium enemas done postoperatively on 
our series of resected cases we found evi- 
dence of constriction of the bowel lumen 
at the operative site in three cases. Clin- 
ically all our patients were asymptomatic 
despite X-ray evidence of constriction. 
We are attempting to get a two to three 
year follow-up on our series which will be 
reported later. Because of the high inci- 
dence of positive X-ray evidence of some 
degree of constriction in resected colostomy 
patients, Sanders and Halperin recommend 
the Pauchet technic in colostomy closure. 
We believe that this technic has a definite 
place but we have had no experience in its 
use. Our results are in accord with recent 
reports by Hamilton and Cattanach*® and 
Roettig, et al.° However, Gregg and 
Moseley” believe that resection with end- 
to-end anastomosis would carry a higher 
morbidity and mortality than inversion 
closure. 


SUMMARY AND CONCLUSIONS 


1. A report of the closure of fourteen 
double-barrelled colostomies, six loop colos- 
tomies and five cecostomies secondary to 
war wounds is presented. 

2. The dangers in crushing the spur of 
war time colostomies are emphasized. 

3. The type of procedure carried out in 
re-establishing the bowel continuity varied 
with the individual case. 

4. The results at the end of four to six 
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weeks postoperatively of simple inversion 
of the colostomy after crushing of the spur 
(ten cases) and of resection with end-to-end 
anastomosis (ten cases) are presented. 
There was no mortality and all patients 
were clinically asymptomatic. 

5. Resection with end-to-end anastomo- 
sis offered fewer postoperative complica- 
tions than inversion closure after adequate 
crushing of the spur. However, the resected 
group showed a higher incidence of con- 
striction of the bowel lumen on postopera- 
tive X-ray studies. 

6. In our experience, contrary to that 
of some other observers, resection with 
end-to-end anastomosis did not carry a 
higher risk of mortality or morbidity than 
extraperitoneal closure by inversion. 

7. The treatment of wounds of the large 
bowel in civilian surgery should be carried 
out according to the principles used in the 
army, 1.e., exteriorization and subsequent 
closure. 

8. A two to three year follow-up on this 
series of cases is being carried out and will 
be reported at a later date. 
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DIVERTICULUM AND ABSCESS OF THE FEMALE URETHRA 


FRANK RICHARD COLE, M.D. 
Flushing, New York 


ANY names have been given to the 
condition of diverticulum and ab- 
scess of the female urethra. The 

terms diverticulum, urethrocele, urethral 
abscess and urethral pouch are synono- 
mous in the literature. This is a condition 
that is very often overlooked by the gen- 
eral practitioner. However, every large 
general surgical service sees it often 
enough to keep it in mind. 

The number of cases one sees is neces- 
sarily small unless he has the privilege of 
working in a large general hospital such 
as Harlem Hospital. No physician can 
truly understand this disease unless he 
understands both the pathology and the 
anatomy of the lower urinary tract. 

In the male there are two portions a 
lower proximal part of less than 1 inch in 
length extending from the bladder to 
points where the ducts of the reproductive 
glands join the canal; and the much longer 
distal portion which serves as a common 
passage for the secretions of the kidneys 
and for the generative products. 

The female has a urethra that is a great 
deal simpler in its arrangement. The female 
urinary passage represents only the proxi- 
mal portion of the male canal. It is short, 
144 inches in length, is slightly curved 
down and forward and leads to the external 
meatus. The posterior wall of the urethra, 
except in its upper portion, is intimately 
related with the anterior wall of the 
vagina. Here one can readily see that 
trauma and infection can cause injury to 
the urethra. The mucous lining is raised 
in folds; one that is more distinct than the 
others and is placed on the posterior wall 
is called the crista urethralis. 

The wall of the female urethra is thick 
and contains much fibrous tissue which 
passes without demarcation into the sur- 
rounding mass of connective tissue. The 


tunica muscularis is continuous with that 
of the bladder and is composed of longi- 
tudinal and circular smooth muscle. The 
muscular coat within is very vascular. 
The epithelium in its upper portion has 
cells of the transitional variety while the 
lower part is squamous in character. 
Minute glands, the glandulae urethralis, 
and the pit-like depressions, lacunae ure- 
thralis, open into the urethra. One group 
of glands on each side opens by a common 
duct on each side of the urethral orifice. 
These are the para-urethral glands and are 
similar to the prostatic glands. 

To describe briefly the male urethra, it 
is 8 inches long. As it goes frem the internal 
urethral orifice to the external urethra, it 
describes a double curve. The urethra is 
divided into the prostatic portion which 
lies in the prostate, the membranous por- 
tion which pierces the pelvic wall and the 
cavernous portion surrounded by the 
corpus cavernosum. The membranous por- 
tion is the shortest and the cavernous 
portion is the longest. 

The mucous membrane contains numer- 
ous elastic fibers and it varies in thick- 
ness. The lining is composed of many cells. 
In the fossa navicular is it is squamous but 
in the cavernous portion, which is the 
longest, it is columnar. Numerous glands 
open into the urethra. These are numerous 
on the anterior wall, in the anterior portion 
of the cavernous region and in the mem- 
branous portion of the urethra. The longer 
glands are beneath the mucous membranes, 
connected with it by means of long, slender 
ducts. The muscular wall of the upper 
urethra has smooth muscle, mostly longi- 
tudinal with a few circular fibers, but in 
the greatest portion of the cavernous 
urethra there is no circular coat. 

Thus, in recapitulation we see that the 
female urethra is shorter, straight, not 
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curved, is a passage for the urinary secre- 
tion only and has more fibrous and muscu- 
lar tissue. The stroma of the mucosa is of 
the transitional and squamous variety. 


REVIEW OF THE LITERATURE AND 
PATHOGENESIS 


According to Johnson! most diverticula 
are congenital in origin. Their points of 
genesis are Gartner’s ducts. His opinion is 
that they arise by faulty union of primal 
cell rests, Wolffian duct or vaginal wall 
cysts. 

Most authors such as Huddy,? Cabot 
and Shoemaker’ show in their work that 
there are no glands in the posterior two- 
thirds of the urethra and that the vast 
majority of diverticula and abscesses are 
due to trauma and infection. This point 
of view is also upheld by Schmitz and 
Nelson.‘ 

Furniss’ in his classical article on diverti- 
cula and abscess believes that the glands 
of the floor are involved in both specific 
and non-specific cases. Most of the time 
the infection drains into the urethra and 
the infection clears up. Since the external 
meatus is the least distensible portion of 
the lower urinary tract, the diverticulum 
increases in size due to back pressure. In 
many cases the abscess precedes the 
diverticulum. This ruptures into the ure- 
thra or into the vagina. If the abscess is 
incised near the internal sphincter, a 
fistula results. Therefore, Furniss comes 
to the conclusion that whenever a divertic- 
ulum is repaired, a meatotomy should 
be done concomitantly. 

Engel® finds that most of his cases were 
in women past thirty years of age. Also he 
is of the opinion that the evidence is in 
favor of a cyst which later ruptured 
into the urethra and thus established a 
communication. 

Higgins’ reports the formation of a 
calculus in a diverticulum due to infection, 
stasis and absence of drainage. 

Menville and Mitchell* found only thir- 
teen cases/out of 10,585 admissions. From 


February, 1949 


this number of patients they found that 
ten were negroes and three were white. 

At the Harlem Hospital between the 
years of 1938 and 1946 fifteen cases of 
suburethral abscess and diverticula were 
found. Of the patients, ten were negroes 
and five were white. Their ages ranged 
between twenty-seven and sixty years of 
age; 67 per cent of the patients ranged 
between twenty and forty years of age. 
Of these patients six had concommitant 
symptoms of pelvic inflammatory disease 
in one form or another. Two patients gave 
no history of pelvic infection but gave a 
history of trauma to the vaginal vault. 
One patient developed a urethral abscess 
following a marked cystitis and trigonitis. 
This case may illustrate very well Furniss’ 
point of lack of drainage due to a small, 
external meatus. The latter fact was not 
noted on the chart. In those patients past 
forty the diverticula accompanied a cys- 
tocele, the result of multiple pregnancies. 

Symptoms in order of complaint were: 
frequency; lump or mass in the urethra; 
burning on urination; pain on urination; 
dribbling and pain in the back; and 
hematuria. 

All these cases were diagnosed clinically 
at first. Attention was focussed on the 
urethra by the patient herself, especially 
in those instances in which an abscess, cyst 
or induration was present along the 
urethra. 


TREATMENT 


Medical. Methods of treatment used 
were dilatation and the instillation of 
argyrol 10 or 15 per cent. This follows the 
precept of Furniss of dilating the external 
meatus and allowing adequate drainage. 
All patients were treated as aforemen- 
tioned except the last. Three patients 
experienced a rupture into the urethra 
while being instrumented. One patient 
was treated with 30,000 units of penicillin 
every three hours in addition to the afore- 
mentioned therapy. 

Surgical. One patient was _ repaired 
surgically. This was done by a midline 
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incision 4 cm. in length, extending back 
from the urethral orifice. The flaps of the 
mucosa were dissected laterally. The sound 
that was in the bladder was withdrawn 
and the point of the internal sphincter 
was the point where it jumped. After the 
mucosal flaps were dissected as far down 
as the sphincter the diverticulum was 
dissected free and removed. The opening 
in the urethra was closed with atraumatic 
interrupted sutures. The mucosa was then 
approximated with interrupted mattress 
sutures of chromic No. 1. A No. 20 French 


rubber catheter was left in place in the 
bladder. 


CONCLUSIONS 


1. Abscess and diverticula of the female 
bladder are by no means uncommon in 
the female urethra. 

2. The anatomy of the female urethra 
both in its gross and microscopic structure 
tends to preclude gross infection. 

3. The most common causes of the 
conditions in the cases analyzed were 
infection and trauma. 

4. The ratio of the frequency of the 
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disorder in the negro to the white patient 
was 2:1. 

5. The most frequent causes of com- 
plaint were frequency, lump along the 
urethra and burning on urination. 

6. Conservative therapy used at Harlem 
Hospital consisted of dilatations, instilla- 
tions of 10 or 15 per cent argyrol and 
penicillin therapy. 

7. A case of radical surgery of a large 
diverticulum is reported with cure. 
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FRACTURES OF THE PATELLA* 


M. B. Noyes, m.p. AND W. S. Mozpen, m.p. 
Detroit, Michigan 


REVIEW of the literature reveals 
A that fractures of the patella have 

been treated in the past by a 
variety of methods, some of them simple 
and others characterized by, the use of 
various mechanical contrivances. Too often 
the end result has been a badly disabled 
extremity. 

In 1877 Lord Lister opened a knee joint 
and wired together the patellar fragments, 
introducing a method of treatment which 
had been improved upon but little until 
the last ten or fifteen years. Many suture 
materials, including gut, fascia, tendon, 
silk, wire and the like, and various plates, 
screws, pins and grafts have been intro- 
duced. All of these methods have had their 
adherents but none of them greatly im- 
proved Lister’s early results. 

Heineck in 1909 reviewed 1,100 cases of 
patients with a fractured patella treated 
by the open method, including thirteen 
cases of patellar excision, five for fractures, 
four for tuberculosis, three for osteo- 
myelitis and one for malignancy. He 
believed strongly that open repair was 
the treatment of choice but concluded that 
impairment of function and power resulted 
in these thirteen patients. 

During the next twenty years there were 
scattered references to extirpation of the 
patella but with no definite crystallization 
of opinion. In 1935 Thomson recommended 
partial excision of the patella in patients 
with comminution when there were one 
large fragment and several smaller frag- 
ments; and in 1936 Blodgett and Fairchild 
reported their experience with fifty-five 
patients treated by open reduction, twenty 
of whom had partial or total excision of 
the patella. It was R. Brooke of England, 
however, who was largely responsible for 


dissemination of the belief that the patella 
per se is of negligible importance in the 
re-establishment of extensor power and 
function. His impressive results with thirty 
cases, reported in 1937, in which the patella 
had been completely excised and his theory 
that the patella is but a morphologic 
remnant phylogenetically inherited and of 
no important function was of considerable 
importance in demonstrating a new ap- 
proach to patellar injuries and _ their 
treatment. 

Groves and Whitnall, skeptical at first 
of Brooke’s opinion, studied various ana- 
tomic preparations and on the basis of 
these studies agreed with his beliefs. In 
addition, they helped to clarify the problem 
by revealing that it was the suturing of the 
lateral tendinous expansions of the quadri- 
ceps tendon which was the most important. 

Since announcement of the work by 
Brooke and Groves, patellar excision, 
either partial or total, has begun to be 
rather widely practiced. Dobbie and Ryer- 
son in 1942 reported twenty-one patients 
treated by total excision and recommended 
that all of the fragments be excised in those 
requiring open reduction. Some surgeons 
now advocate removal of the comminuted 
fragments only while others recommend 
complete excision of the patella; some 
advocate removal of fragments which are 
separated while others fail to distinguish 
between those with separation and those 
without separation; there are those who 
fail to see any disadvantage with such 
excision and there are those like Cohn who 
reported in 1945 the results of his experi- 
mental study with rabbits in which he 
found that complete patellectomy resulted 
in “definite pathologic changes of the 
articular cartilage, interpreted as degenera- 


* From The Detroit Marine Hospital, Detroit, Mich. 
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tive arthritic, and localized along the 
patello-femoral surface, suggesting that 
the osteo-arthritic changes are caused by 
friction of the patellar tendon against this 
region of the condyles.” 


ANATOMY 


The work of Brooke and the anatomic 
studies of Whitnall of Bristol University 
helped to clarify the functional and physical 
relationship of the patella to the quadriceps 
tendon. A clear understanding of the 
anatomy involved is perhaps the most 
important factor in deciding on the type 
of treatment to follow. 

The quadriceps femoris muscle consists 
proximally of four distinct muscles, the 
rectus femoris, vastus medialis, vastus 
lateralis and vastus intermedius. These 


. four muscle groups converge distally to 


form the quadriceps tendon which passes 
over the patella, which itself is closely 
attached to the under surface of the quadri- 
ceps tendon but is not a true part of it. 
Laterally and medially the quadriceps 
tendon extends as the lateral and medial 
patellar retinaculae or, more simply, as the 
lateral and medial tendinous expansions 
which pass downward to insert into the 
margins of the tibial condyle. The central 
portion of the quadriceps tendon con- 
tinues over the patella, distal to which it 
continues as the patellar tendon, inserting 
into the tibial tuberosity. 

This extraneous relationship of the 
patella to the quadriceps tendon explains 
why removal of the patella does not per se 
weaken the extensor function of the quadri- 
ceps. It makes clear why repair of the 
tendinous expansion remains of primary 
importance in restoring the power of ex- 
tension and why repair or removal of the 
patella is of secondary value. Treatment 
should be guided by the attempt to obtain 
an end result in which extension is un- 
weakened and joint surfaces are smooth. 
All cases of fracture of the patella do not 
require open repair, but all cases in which 
the tendinous expansions are torn do 
require this repair if we are to secure a 


stable, strong knee, just as an important 
tendon elsewhere needs to be repaired 
when torn. The only question to be kept 
in mind in respect to the patella itself is 
whether or not the articular surface of the 
patella remains in smooth apposition to 
the cartilaginous surface of the femoral 
condyles. 


TREATMENT 


During the past four years we have 
treated 110 cases of patellar fractures. 
These cases have been carefully reviewed 
and we believe that from our study of these 
cases we can now draw several reliable 
conclusions; moreover, we believe that our 
present method of treatment can be ex- 
pected to give good end results and leave 
the patient with a strong, stable knee, in 
most cases having completely normal ap- 
pearance and function. 

We do not agree with the opinion as 
expressed by some authors that all open 
reductions should have complete patellec- 
tomy. It is needless to repeat the many 
arguments for or against complete patellec- 
tomy. It is our opinion that each patient 
should be handled on the basis of his own 
anatomic disruption, and whenever we can 
expect a perfectly stable and satisfactory 
knee joint both as to function and appear- 
ance, we are not convinced that the patella 
should be completely removed. 

Each patient must be studied clinically 
and _ roentgenologically. The important 
clinical test is one of estimating the pres- 
ence or loss of the power of extension; 
x-ray will reveal the presence or absence of 
separation or depression of the patellar 
fragments. In other words, we must 
remember that we are primarily interested 
in two things: the damage to the extensor 
apparatus of the knee, if any, and the 
relationship of the articular surface of the 
remaining patella to the femoral condyles. 
If the quadriceps tendinous expansion is 
torn with associated loss or impairment of 
the power of extension, the tear in the 
tendinous structure must be repaired— 
this factor should be of primary considera- 
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Fic. 1. Open repair, with wiring; good union but arthritic extensions were 


evident. 


Fic,,2. Simple fracture, immobilization for two weeks. 


tion. Patellar fragments which are sepa- 
rated or depressed should be removed. A 
large proximal fragment, which is so com- 
monly seen, we believe may best be left 
in place. If the tendinous expansion should 
be torn and the extension power impaired, 
roentgen rays will almost always reveal 
separation of the fragments of 1 or more 
cm. A patellar fracture that has resulted 
from indirect violence is practically always 
associated with wide separation of the 
fragments. This is, of course, to be expected 
if one remembers the anatomic relationship 
of the patella to the quadriceps expansion. 
Patients not revealing evidence of a tear in 
the tendinous expansion, either clinically 
by impaired extension or roentgenologi- 
cally by separation of fragments but in 
whom x-ray reveals marked comminution 
of the patella with depression of the frag- 
ments, are best treated by excision of all 
the depressed fragments, including all of 
the patella if so involved; one thus avoids 
development of a derangement of the 
normally smooth apposition of the patella 
to the femoral condyles which could logi- 
cally lead otherwise to arthritic changes 
or limited flexion of the knee joint. Figure 1 
shows the end result of a patella fractured 
in 1943. Open repair with wiring was done 
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elsewhere. The patient was seen here fifteen 
months later complaining of aching dis- 
comfort and swelling of his knee. Flexion 
was limited to less than a right angle. 
X-ray showed the fracture to be well united 
but also revealed arthritic extensions from 
the lateral margin of the patella and its 
articular surface to be irregular. This could 
have been avoided by at least partial 
patellectomy at the time of open repair. 
All cases of fracture of the patella do not 
require an open repair. Direct trauma fre- 
quently will produce a transverse or com- 
minuted fracture with no separation or 
depression of the fragments nor definite 
impairment of the power of extension. 
Approximately 60 per cent of our cases of 
patellar injury were of this nature. They 
can be easily managed by simple immobili- 
zation in extension for two to four weeks. 
We have observed two cases in which a 
simple transverse fracture received no 
external immobilization whatsoever, with 
perfect healing resulting, the relatively 
uninjured quadriceps tendon to which the 
patella is adherent apparently acting in an 
immobilizing capacity on the patella. We 
do not believe that immobilization should 
be intentionally avoided, however, and for 
all simple fractures not requiring open 
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Fic. 3. Direct trauma; avulsed lower fragments with considerable separation; 
quadriceps expansion torn. This was repaired and the lower fragment removed. 


Excellent results were accomplished. 


Fic. 4. Comminuted fracture with displacement; open repair with removal of 
displaced fragments and aponeurotic resuturing. Excellent results were 


attained. 


repair we routinely apply a cast maintain- 
ing extension of the knee joint for approxi- 
mately two to four weeks although we 
allow weight-bearing almost immediately. 


(Fig. 2.) 


TECHNIC OF OPERATION 


We do not believe that these patients 
benefit by any delay and in those patients 
requiring open reduction we prefer to 
operate within a day or two after the in- 
jury if the patients’ condition is satisfac- 
tory for surgery. Compound fractures, of 
course, are treated immediately. 

Because of various uncontrollable exi- 
gencies, a few of the patients have had 
operative exposure postponed for several 
days, and we believed that in these cases 
re-approximation and closure of the torn 
aponeurotic expansion was attended with 
greater difficulty when the period of delay 
was longer. With prolonged retraction of 
the quadriceps muscle, there appears to be 
associated shortening and thickening of the 
tendinous structures which must be over- 
come during repair, 


The type of skin incision is of little 
importance, but we generally use the 
median parapatellar approach with which 
adequate exposure is obtained. The skin 
flap is retracted laterally exposing the 
patella with the overlying quadriceps 
expansion and patellar ligament. All blood 
clots are removed and all depressed patellar 
fragments are carefully freed from their 
attachment to the overlying tendinous 
structure which is considerably thinner in 
its portion immediately over the patella. 
If a large proximal fragment of the patella 
is intact, its inferior edge is made smooth 
and it is left in place. If the patella is com- 
pletely shattered and fragmented, and 
especially if the fragments are depressed 
or their articular surface is rough or un- 
even, we believe it advisable to remove the 
entire patella rather than run the risk of 
later developing a “‘rough”’ patellofemoral 
apposition. The torn lateral tendinous 
expansions are then carefully approxi- 
mated and closed with interrupted cotton 
or chromic catgut sutures including, of 
course, that portion of the tendinous struc- 
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ture over the patella itself. (Figs. 3 
to 5.) 

To obtain firm apposition of the patellar 
tendon to the tendinous expansion over 
the remaining patella a pair of holes are 
sometimes drilled through the inferior 
margin of the patella in an obliquely distal 
direction so as not to pass through the 
under surface of the patella; a No. 1 
chromic suture is then passed through one 
of these holes and the proximal end of the 
patellar tendon is picked up with the 
suture which is then passed back through 
the remaining hole and finally tied on the 
ventral surface of the patella. 

The wound is then closed in the usual 
fashion and the extremity is supported in 
extension in a posterior plaster splint which 
is maintained for ten days. At the end of 
that time the splint is discarded and the 
skin sutures removed. Weight-bearing is 
begun within two weeks and unlimited 
ambulation is achieved within six weeks. 


SUMMARY AND CONCLUSIONS 


There is considerable controversy at the 
present time concerning the proper treat- 
ment of patellar fractures. The last few 
years has seen a trend toward patellectomy 
as the procedure of choice. In some quar- 
ters it is now being recommended for all 
patellar fractures. 

Conservative and proper handling of 
these fractures as in all others primarily is 
based on understanding the anatomy 
involved. The majority of patellar frac- 
tures do not need open repair but there 
are those that can be handled properly in 
no other way. 

Removal of part or all of the patella is 
often necessary to obtain a stable and 
well functioning knee joint. It must be 
emphasized that the patella per se is of 
secondary importance when the lateral 
tendinous expansions are torn, and a good 
end result is dependent upon proper 
suturing of the tendinous structure in- 
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Fic. 5. Comminuted fracture with separation of 
major fragments and wide tear of quadriceps ex- 
pansion. Distal fragment was removed and the 
fascia repaired. There was an excellent result. 


volved. A smooth patellofemoral apposi- 
tion must be obtained to avoid future 
arthritic manifestations or limitation of 
knee function. 
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RECURRENT DISLOCATION OF THE SHOULDER 
MODIFICATION OF BANKHART CAPSULORRHAPHY 


Criarence A. LUCKEY, M.D. 
Stockton, California 


ECONSTRUCTION of the anterior 
capsule of the shoulder joint has 
proved to be a most satisfactory 

method of preventing further dislocations 
of the shoulder. The technic as described 
by Bankhart is, however, a difficult pro- 
cedure and quite traumatic to the shoulder 
joint in some instances. Many surgeons 
have given up the anterior capsulorrhaphy 
due to the technical difficulties involved. 
These same individuals agree that the 
operation is most effective in the preven- 
tion of further recurrences. 

Numerous modifications of the Bank- 
hart procedure have been published in 
recent years. These modifications advocate 
either a new instrument to make the neces- 
sary holes in the glenoidal rim or various 
forms of internal fixation of the capsule 
such as tacks, screws and staples. The 
author has used tacks as a method of 
fixation of the capsule of the glenoidal rim 
in four cases, with satisfactory results. The 
eventual fate of these tacks is still un- 
known. Furthermore, an occasional patient 
may be prone to attribute any resid- 
ual postoperative distress to these radio- 
opaque objects. For these reasons the 
technic to be described is now advocated. 

Since January, 1945 the “pull-out” wire 
(as described by Bunnell) has been em- 
ployed in performing Bankhart capsulor- 
rhaphy. Since that time, fifteen cases have 
been repaired by this method. No original- 
ity is claimed. 


TECHNIC 


The patient is prepared and draped in 
order to expose the posterior as well as 
the anterior part of the shoulder girdle. 
The skin incision begins at the level of 
the coracoid process and extends along the 
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deltopectoral groove about 5 inches. (Fig. 
1A.) The deltoid and pectoralis major are 
separated. The coracoid process is osteo- 
tomized and along with the muscles that 
attach to it reflected inferiorly. The sub- 
scapularis is severed near the insertion and 
retracted medially. Caution must be exer- 
cised so that the capsule is not incised 
when the subscapularis is divided. In the 
event that the capsule is inadvertently 
incised repair may be difficult to accom- 
plish. The capsule should be divided near 
the glenoidal margin with the arm in 
external rotation. Sufficient capsule must 
be retained laterally to the glenoid to 
overlap the glenoidal margin and still 
preserve external rotation. 

The medial portion of the capsule is 
reflected toward the midline. The anterior 
portion of the glenoid and neck of the 
scapula are roughened with a gouge and 
mallet. Two drill holes large enough to 
permit the passage of a Kirschner wire 
are made adjacent to the glenoidal margin. 
One hole is made near the inferior margin 
and the other just above the mid-portion 
of the joint anteriorly. (Fig. 1B.) Two 
straight needles 5 to 6 inches long made 
from Kirschner wires are used to place 
the pullout wires which are usually No. 26 
stainless steel. One of these needles is 
placed at each end of an 18-inch length of 
the pull-out wire. A second piece of wire 
with both ends on one needle is then looped 
over the first wire. The two needles are 
then threaded through the lateral portion 
of the capsule and into the holes in the 
scapula. (Fig. 1c.) The position of the 
wire in the capsule is important. Excessive 
capsule will be conducive to recurrences 
whereas a limited amount of capsule 
will limit external rotation. The needles 
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Fic. 1. Bankhart reconstruction for recurrent dislocation of shoulder using pull-out wire 
technic. a, skin incision; B, position of holds and at rim of glenoid; c, relations of wire to 
lateral and to medial positions of capsule; p, subscapularis being sutured in position. 
Wires pulled directly anterior and in some instances may have to pierce the subscapularis; 


E, sagittal view showing position of the wire. 


are then pushed through the scapula 
and out posteriorly. Before pulling the 
needles completely out posteriorly it is 
well to have a flat metal Object placed 
in the path of the needles to prevent 
piercing the sterile drapes when the 
needles are pulled through. After the 
wires are pulled through they are tied over 
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a gauze roll. The pull-out wire with both 
ends on one needle is now brought through 
the soft tissue in a path directly anterior to 
the joint (Fig. 1£). The medial portion 
of the capsule is plicated over the lateral 
portion. The subscapularis and coracoid are 
sutured back into position and the wound 


closed. 
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POSTOPERATIVE CARE 


A plaster Velpeau dressing is applied. 
The wire is removed from three to four 
weeks postoperatively by cutting that 
portion projecting posteriorly and pulling 
the remainder out anteriorly by the pull- 
out loop. All of the author’s patients of 
this type have been young individuals. 
Most of them have been held in a plaster 
Velpeau dressing for six weeks. Occa- 
sionally Velpeau has been discarded at 
four weeks. In these cases the patient 
wears a sling for two additional weeks. 
Gentle shoulder exercises are then started. 
Motion has not been forced. From experi- 
ence it has been found that normal motion 
is regained in a few months and supervised 
physiotherapy is not necessary. The patient 
need only be instructed in the proper 
exercises. 


COMMENT 


The author has used the pull-out wire 
in many operative procedures beside Bank- 
hart capsulorrhaphy and has never seen 
any infection following its use. 

In some early cases smaller caliber wire 


was used. In the third patient the wire was 
intact on the tenth day when the sutures 
were removed. However, at three weeks 
it was noted that the wire had broken off 
posteriorly just below the skin. That 
portion of the wire that held the capsule in 
contact with the scapula had not moved 
so the final result was not impaired. Since 
that time, heavier wire has been used, 
usually No. 26, or when not available, 
No. 24. 


CONCLUSIONS 


A modification of Bankhart capsulor- 
rhaphy for recurrent dislocation of the 
shoulder is presented. No originality is 
claimed. Experience with fifteen cases has 
proven that the pull-out wire greatly simpli- 
fies Bankhart capsulorrhaphy. Sufficient 
time has not elapsed to present a follow-up 
study on these cases. 
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TREATMENT OF ACUTE APPENDICITIS 
WITH PERFORATION* 


Rosert HUuEBNER, M.D. 
Addison, Michigan 


N spite of rapid advances in the care of 
the surgical patient the incidence of 
operative mortality in acute appendi- 

citis with perforation is still alarmingly and 
unnecessarily high. This is borne out by 


_ the many papers published in recent years 


in which the mortality rate varies from 
10 to 20 per cent. This high mortality rate 
is due in all probability to many factors, 
all of which have been amply discussed in 
other papers. It is our belief that the actual 
technic of the operative treatment has been 
neglected and that far too little attention 
has been directed to this phase of treat- 
ment. In this presentation the results 
obtained in the operative treatment of 219 
cases of acute appendicitis with perforation 
are analyzed. All of these patients were 
treated in one hospital by several surgeons. 
Only one technic or method was employed 
in the surgical handling of these patients. 
In order to understand more clearly the 
problem of acute appendicitis with perfora- 
tion a short review of the pathologic 
processes is necessary. The appendix is 
served by terminal or end arteries arising 
from the ileocecal artery. Fecoliths or other 
forms of obstruction tend to occlude the 
mural vessels and thus the poorly nurtured 
tissues are more prone to develop gangrene 
and infection. In the early stages of 
appendicitis the infectious process is local- 
ized to the appendix and the surrounding 
tissues. The appendix may become gan- 
grenous and covered with fibrin, producing 
enough reaction so there will be free 
exudate in the area. The term local 
peritonitis has been applied to this type of 
process. There is no perforation and there- 
fore cases in this classification will not be 
included in this discussion. Because of the 


already weakened wall and the abundance 
of fibrin, the process within the appendix 
may go on to perforation with discharge 
of the appendiceal contents into the 
abdominal cavity. If the process of inflam- 
mation has been walled off by the omentum 
and surrounding structures, perforation 
will occur into a fairly well sealed off 
cavity preventing the spread of infection. 
This results in an abscess which may be 
located in almost any portion of the 
abdominal cavity, as was shown by 
Auchinloss,' since it is governed by the 
position of the appendix. The appendix is 
usually found within the cavity and may 
be completely sloughed away. The abscess 
may vary in size and quantity of pus and 
the thickness of its wall. The older the 
abscess, the thicker and more shaggy will 
be its wall, consequently the less danger 
there may be to open the abscess cavity 
without the danger of spreading the con- 
tents to the rest of the abdomen. It is 
apparent that the body has set up its own 
barriers and all due consideration should 
be shown to this protective mechanism 
This will be borne out in the rest to follow 

If the omentum does not wall off the 
infectious process, the products of perfora- 
tion may be disseminated throughout the 
entire peritoneal cavity and generalized 
peritonitis will result. In perforation with 
abscess usually only the parietal per- 
itoneum is involved, whereas in generalized 
peritonitis both the parietal and visceral 
peritoneum are afflicted. At operation the 
peritoneum will be found to be congested, 
edematous and friable. The loops of bowel 
are moderately distended, exudate will be 
found in all corners which may vary from 
thin and oderless to thick, creamy, foul- 


* From The Department of Surgery, Northwest Clinic, Minot, N. D. 
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smelling pus. The appendix may lie in any 
position and frequently fecoliths may be 
found lying free in the abdominal cavity. 
In addition the meso-appendix is friable 
and the vessels are found to be thrombosed. 
The cecum may show effects of the infec- 
tious process by the presence of varying 
degrees of typhlitis. Generalized peritonitis 
is usually a rapidly spreading process, with 
a characteristic clinical picture in which 
the patient looks seriously ill, is often 
toxic, the skin is hot, dry and dehydrated, 
the face is flushed with a temperature 
elevation of 101° to 104°F., and there is 
muscle spasm and marked abdominal 
tenderness. If the process has been long- 
standing and overwhelming in its effect, 
diffuse fibrinopurulent peritonitis is the 
result. As the abdomen is opened the 
muscles will be found to be edematous as 
are the peritoneal tissues. When the 
peritoneal cavity is entered, many fibrinous 
areas will be encountered on the injected, 
distended, inflammed bowel. Pus, flaked 
with fibrin, will be widely dispersed 
throughout the peritoneal cavity, the 
adhesions found are readily broken down 
and bleed profusely. The consistency and 
odor of the pus varies from patient to 
patient. It is in this type of peritonitis 
that the majority of fatalities are found as 
shown in Schullinger’s® paper in which 88 
per cent of the patients with this form of 
peritonitis did not survive. The majority 
of children with acute appendicitis fall in 
these latter two groups because of two 
anatomic factors: In children the appendix 
contains a great deal of lymphoid tissue, 
presupposing to severe inflammation and 
concomitant obstruction and perforation. 
Second, the omentum is less well developed 
and thusly its protective action in walling 
off the inflammatory process is minimized. 

It is readily apparent that there are now 
several factors to be considered in the ther- 
apy of a patient with perforation: First, 
the source of peritoneal contamination, the 
appendix, which may still be leaking and 
furthering the cause of infection. This 
continued leak will depend a great deal on 


the site of the perforation, but since we 
are not able to determine the possibility of 
leakage without direct observation, it must 
be assumed that further contamination is 
possible. Second, the collection of purulent 
material within the peritoneal cavity itself 
must be considered. This purulent exudate 
may be localized and pooled in an abscess 
and it should be treated as any abscess, by 
evacuation of the pus without further 
spread into the surrounding tissues. If 
there is no localization, we may follow the 
line of thought in any unlocalized infection: 
removal of the body producing the infec- 
tion if possible and then allow the process 
to localize or subside. Mechanical inter- 
vention only serves to light up the process 
and fan its flames. The peritoneum has 
remarkable recuperative powers and usu- 
ally will handle all but the overwhelming 
insults, all other things being equal of 
course. This presupposes that additional 
contamination is prevented and that the 
general forces of resistance are maintained 
at a high level, implying relief from disten- 
tion, adequate fluid and chemical balance. 
The presence of purulent material within 
the peritoneal cavity has long been a source 
of controversy as to drainage. Yates*? in 
his monumental study proved the fallacy 
of peritoneal drainage and _ concluded 
“Peritoneal drainage must be local and 
unless there is something to be gained by 
rendering an area extraperitoneal or by 
making from such an area a safe path of 
least resistance leading outside the body, 
there is aside from hemostasis, no justifica- 
tion for its use.”’ This dictum has yet to be 
disproved. 

Mikulicz long before the work of Yates 
was convinced that tube drainage was of 
little use since the tube had to be placed 
within the peritoneal fluid pool and in- 
creased abdominal pressure was necessary 
to secure an outward flow. It was with this 
thought that the Mikulicz gauze tampon 
was developed using capillary flow to 
promote drainage. Gibson" not satisfied 
with either the tube method of drainage 
or the Mikulicz tampon developed the 
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Gibson-Mikulicz pack by the addition of a 
perforated rubber dam. This pack was 
composed of a sheet of perforated rubber 
20 by 20 inches which was rolled in the 
form of a cornucopia and was inserted into 
the wound and then packed with gauze. 
The amount of gauze was more than 
enough to fill the cavity since in so doing 
the appendiceal area was walled off and 
localization was promoted by the resulting 
adhesions. The abdominal wall was then 
left open. In consideration of the use of 
this pack it has been said that the wound 
was left open. This is in no way a violation 
of surgical principles as applied to the 
perforated appendix. On the contrary, in 
closing a wound that has been thoroughly 
bathed in pus a medium of traumatized 
tissue under conditions of heat, moisture 
and exclusion of air is evolved which is 
most conducive to the growth of anaerobic 
germs. Since with a perforated appendix 
the effect is not one of a single organism 
but a symbiotic growth of anaerobic micro- 
organisms, all factors are present for a 
necrotized and infected abdominal wall. 
Aside from hernia many surgeons prefer 
to leave the wound open to the air. 

With the use of this sort of pack in 
which the wound is to be left open, it is 
evident for several reasons that the most 
anatomic incision be used. The McBurney 
incision satisfies all of these requirements. 
It is so placed that the route to the appen- 
dix is along the lateral iliac fossa wall and 
the entrance into the peritoneal cavity is 
made as small as possible. The line of 
incision is such that the appendix or the 
iliocecal area lies beneath it. No muscles 
are cut, they are merely separated in the 
line of their fibers. In addition, this incision 
by the Weir extension can be used to enter 
any portion of the abdominal cavity if so 
necessary. We believe that the right rectus 
and the pararectus incision in this type 
of case should be relegated to the histories 
of surgery and the more anatomic Mc- 
Burney or Davis incision used. Abdominal 
surgery of the type necessary for perforated 
appendix through these incisions is only 
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limited by the skill and the adaptability 
of the operator. All of the patients reported 
in this presentation were operated upon 
using a McBurney incision and the Miku- 
licz-Gibson pack. 

The 219 cases selected for this study 
were taken from the records of this clinic 
and do not represent the cases of a single 
individual but rather a group of surgeons 
for as Guerry™ pointed out the operative 
mortality of a single skilled operator will 
be lower than that of a group. All of these 
patients were treated in one single oper- 
ative way whether abscess or general 
peritonitis was found. The patient was 
operated upon as soon as possible for it 
was extremely difficult in the face of the 
complexity of symptoms to make an 
accurate diagnosis of perforation in all 
cases. Delay was the case only if the con- 
dition of the patient was such that gastric 
suction for the relief of distention and 
restoration of fluid and chemical balance 
was necessary prior to surgical interven- 
tion. As soon as the patient was prepared, 
using all or any of the methods neces- 
sary, he was then operated upon at once. 
Type of anesthetic varied with the age and 
condition of the patient. Spinal, inhalation, 
sodium pentothal and local anesthesia 
were used. No conclusions can be drawn 
from this small series as to the benefits of 
one single anesthetic. A McBurney incision 
was used in all cases; it was placed laterally 
as far as possible to the iliac crest so that 
the entrance into the abdominal cavity 
would be along the parietal peritoneum 
without disturbing the coils of intestine 
or the walls of the abscess as the case may 
be. Thus, the infectious process was 
disturbed as little as possible. If an abscess 
was encountered, the contents were aspi- 
rated by suction and a gentle search for the 
appendix was made. This by no means 
must be misconstrued as a manual hunt, 
but the cavity should be investigated by 
direct vision to find the appendix. If 
readily found, it was removed; if not, 
surgical investigation was concluded with- 
out breaking down the walls of the abscess. 
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If no localized abscess was found, but 
rather a generalized peritoneal contamina- 
tion, again the search for the appendix was 
held to a minimum. It is of prime impor- 
tance that no extensive exploration is done 
since by so doing, the infective media is 
only further disseminated and the few 
protective barriers are broken down. 

The appendix usually can be found and 
removed with a minimum of trauma. The 
method of handling the stump varies again 
with the individual case. If the walls of the 
cecum show little or no evidence of inflam- 
mation and induration, the stump should 
be ligated and inverted. But if the walls 
will not bear the purse-string suture, the 
_ stump is ligated and left lying free. It is 
believed that elasticity of technic is 
necessary, depending upon the conditions 
found at the time of surgery. Since all of 
our wounds are left open, the secondary 
danger of leak is minimized in the face 
of the already contaminated peritoneum. 
After all of the fluid contained in the 
abdomen has been aspirated, a sheet of 
plastic or oiled silk should be inserted into 
the iliac fossa. This sheet measures about 
30 by 30 cm. and has 1 mm. perforations 
I cm. apart throughout its surface. This is 
placed in such a way that a pouch is made 
into the cavity. This pouch is then filled 
with gauze packing anywhere from 1 to 
2 yards long which completely fills the 
cavity extending above the level of the 
skin. The wound is left open with no 
sutures at all and a massive fluff dressing 
loosely placed over it. Prior to introduction 
of the pack, it may be deemed advisable 
by the operator to introduce Penrose drains 
into the cavity. This is accomplished with 
ease since the position of incision makes 
it possible for the drains to be introduced 
to the base of the cecum along the lateral 
parietal peritoneum without crossing any 
loops of small bowel and in keeping with 
our belief that drainage to be of any value 
at all must be local. This pack is advanced, 
i. e., partially removed, in forty-eight 
hours and completely removed in fifty-four 
to seventy-two hours. Any drainage after 
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this time is believed to be due to the foreign 
body in the wound and the purpose of the 
pack has been served. The length of time 
that the wound will drain varies a great 
deal but because of the character of the 
operative wound the layers fall together 


TABLE I 

Hours 
before a Per cent a Per cent 
Surgery ses Deaths 

O-24 37 17.0 4 26.6 
25-48 81 36.4 3 20.0 
49-72 52 23.6 5 33-3 
73-96 15 6.6 2 13.3 
97- 29 13.7 I 6.6 
336 4 
888 I 2.3 


naturally and by the time the patient 
leaves the hospital the drainage has ceased 
and the wound is granulating in from the 
bottom. Since the wound is left open, 
hernias do occur but the incidence is less 
high than one would be led to expect. In 
addition, the hernias that do occur are a 
small price to pay for a life or uncom- 
plicated convalescence. 

A total of 219 patients were studied in 
this series, all of whom were treated with 
the Mikulicz-Gibson pack. These patients 
include a large number of persons from 
rural districts, as one might expect, for 
it has been pointed out that it is chiefly the 
rural patient that succumbs to a ruptured 
appendix." Of the patients in this series 
43.3 per cent had taken a laxative and 
of the cases which terminated in death 
66 per cent had had some form of cathartic. 
In addition, delay has a definite bearing 
on the over-all mortality because there is a 
more optimum time to operate than others. 
(Table 1.) 

It follows then that the time in which 
the majority of deaths fell was in the cases 
over forty-eight and less than ninety-six 
hours. Table 1 affords no breakdown as 
to the over-all mortality statistics in 
the patients with abscessed or general 
peritonitis. 
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The cases included in this report may be 
broken down into the two groups as shown 
in Table u. 

The low mortality rate incident to the 
patients with abscess as compared to those 
with peritonitis is to be expected consider- 


TABLE II 
No. Per Total 
Type Cases | cent Deaths Deaths 
Perforation with ab- 
82 37.4 3 3.65 
Perforation with peri- 
137 | 63.6 12 8.75 
(ee 219 | 100.0 15 6.84 


ing the pathologic process concerned with 
each type. 

The presence of acute appendicitis in the 
teen-age group is generally accepted to be 
higher than in any other group. This was 
borne out in our series in which twenty 
years was found to be the average age. 
The cases were grouped by decades as 
shown in Table 11. 


TABLE 111 
Total Per cent 
Decade ue Per cent | Deaths Total 
Deaths 
I 60 27.9 3 20.0 
2 83 38.8 5 33-3 
3 31 13.2 I 6.6 
4 9 4.2 
5 16 7.1 I 6.6 
6 10 4.7 3 20.0 
7 6 2.8 2 13.3 
8 2 .9 


It may be seen from this Table 11 that 
the patients in the second decade of life 
failed to survive the effects of perforation 
as well as other age groups although the 
first and sixth decade had the next highest 
rate of fatalities. This and the statistics on 
duration of disease and use of cathartics 
conforms closely with other papers in 


which these factors were more completely 
discussed. 27 
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The deaths in our series were from a 
variety of causes as one would suspect. 
These cases are summarized as follows: 


1. No. 9876. A forty-nine year old male was 
seen and operated upon seventy-two hours 
after the onset of his illness. Generalized 
fibrinopurulent peritonitis was found at opera- 
tion. The patient expired three days later of 
the effects of peritonitis. 

2. No. 10862. A male eleven years of age 
was seen seventy-two hours after the onset of 
illness. Generalized peritonitis was found at 
surgery and he died eight days later of the 
condition found at operation. 

3. No. 15508. A male, forty-seven years old, 
was seen forty-nine hours after the ingestion of 
doses of salts.’”’ At operation generalized 
peritonitis was found; the patient died six days 
later of peritoneal infection. 

4. No. 17321. An eight year old male was 
brought to surgery ninety-six hours after the 
onset of right lower quadrant pain. The 
patient died ten days later of acute empyema, 
acute suppurative peritonitis and pulmonary 
hypostatic congestion. 

5. No. 21940. A sixty-two year old male was 
seen twenty-four hours after onset of lower 
abdominal pain. Generalized peritonitis was 
found at operation. The patient died of the 
effects of distention and toxemia incident to 
peritonitis four days later. 

6. No. 22539. A twenty-six year old male 
was seen twenty-four hours after the onset of 
his illness and twelve hours after he had taken 
a cathartic. Virulent fibrinopurulent peritonitis 
was found at surgery and the patient expired 
on the second postoperative day. 

7. No. 22784. A seven year old male who 
had had a laxative early in his illness was 
operated upon thirty-six hours after the onset. 
Generalized peritonitis was found. The patient 
spiked a fever on the twelfth day and shortly 
thereafter expired. At autopsy a large pelvic 
abscess was found which had recently ruptured 
into the abdominal cavity. 

8. No. 27257. A fourteen year old girl was 
brought in 144 hours after she developed ab- 
dominal pain accompanied by nausea and 
vomiting. She had many and vigorous purges 
right up to the day of medical consultation. 
Large quantities of fibrin and pus were found 
at surgery and the patient died three days 
later. 
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g. No. 31731. A woman sixty-five years of 
age had taken a laxative and was seen fifty-six 
hours later. This patient had generalized 
peritonitis at surgery but did well postopera- 
tively until a fecal fistula developed accom- 
panied by obstruction which necessitated 
bowel resection. One week following the latter 
operation she expired of generalized fibrino- 
purulent peritonitis. 

10. No. 34594. A twelve year old female was 
not seen until seventy-two hours after the 
onset of illness. The patient had taken a laxa- 
tive twelve hours after she became ill. A large 
abscess was drained at operation. She died two 
weeks later of subphrenic and brain abscess. 

11. No. 39096. A twenty year old female 
who was seen fifty hours after the onset of her 
illness had taken a laxative and was acutely 
ill when seen. Diffuse fibrinopurulent peri- 
tonitis was found at operation and she died five 
days postoperatively | of ileus. 

12. No. 45620. A six year old female had had 
four enemas given her by her mother and 
was seen forty-eight hours later. Generalized 
peritonitis was found at surgery. The patient 
died fifteen days postoperatively of bilateral 
empyema. 

13. No. 45665. A fifteen year old male who 
had delayed for seventy-two hours before 
surgery was instituted. A large abscess was 
found at surgery and it was drained. The 
patient developed pylephlebitis and multiple 
liver abscesses which were diagnosed before 
death by roentgenograms and which were con- 
firmed by autopsy. He died on the 110 post- 
operative day. 

14. No. 48703. A fifty-one year old diabetic 
female came to surgery fifty-four hours after 
the onset of right lower quadrant pain. She had 
three enemas during the course of her illness. 
At surgery an abscess was found and it was 
drained. The patient died on the eighteenth 
day of mitral endocarditis and empyema; the 
diabetes was out of control. 

15. No. 50467. A forty-seven year old female 
was seen forty-eight hours after the onset of 
abdominal pain and thirty-six hours after 
she had taken a generous dose of castor oil. 
The appendix was not found; the peritoneal 
cavity was bathed in thin, foul pus. The patient 
expired nine days later after a very stormy 
course. 


Some consideration of the use of chemo- 
therapy must be made because some of the 
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papers compared in Table v were published 
before the use of sulfonamides. Since 1940, 
it has been the practice in handling these 
cases to introduce into the abdominal 
cavity crystalline sulfonamides up to 5 
Gm. In addition, for the past two years we 
have also introduced 500,000 units of 
penicillin in the appendiceal fossa. Since 
the use of these chemotherapeutic agents, 
all of these patients operated upon by this 
method have survived. There have been 
no deaths in this series in the past six years. 

In the discussion of cases of this type the 
complications that may arise is not of little 
interest. All of the complications listed in 
Table tv are taken from the group that 
survived since the deaths have already 
been summarized. 


TABLE Iv 
Postoperative hernia................ 9 
Bronchopneumonia.................. 2 
Secondary abecess................... 8 
Pulmonary embolus................. 2 


It can be seen from Table rv that far fewer 
abscesses are found than are shown in 
previously published papers. Of those with 
obstructions only one required surgery. 
Fecal fistulas followed surgery in two 
instances, one following enterostomy, the 
other following cecostomy. These methods 
of decompression are no longer used since 
we believe that the method of continuous 
gastric suction provides a far better 
method of decompression relief from dis- 
tention and its attendant effects. The 
number of hernias is small, 4.1 per cent. 
This is subject to some error for many of 
the patients have not returned for follow- 
up studies. 

We believe that this method of operation 
and handling of the peritoneal cavity and 
wound has proved itself as to the results 
obtained. This may be shown best by the 
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comparison of statistics published in other 
papers on the subject of acute appendicitis 
with perforation. (Table v.) 


TABLE v 
Mortal- 
Author No. | Deaths | ity (per 
cent) 
Coller and Potter®......... 120 10 8.3 
Schullinger®®.............. 571 60 10.5 
Gray and MacKenzie"..... 674 89 20.0 
Hawk and Woodhouse!’....| 189 18 9.5 
Rogers and Faxon!?........ 671 87 12.9 
211 23 10.9 
Tashiro and Zinninger*®....| 260 27 10.8 
Author’s series............ 219 15 6.84 
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TREATMENT OF SEVERE SINGULTUS 


FRANK GEORGE BARNARD, M.D. 


Montclair, New Jersey 


ICCUP is defined as a spasmodic 

and purposeless contraction of the 

diaphragm, causing sharp inspira- 
tion followed by sudden closure of the 
glottis, which results from many causes or 
may occur without known cause. It occurs 
rarely in epidemic form. It is generally 
reflex in nature, usually being initiated by 
some abnormal stimulation of the afferent 
nerve terminal in the diaphragm. Hiccup 
may be due to stimulation of the respira- 
tory center itself by some agent in the 
blood or it may follow efferent nerve 
irritation as seen in alcoholic intoxication, 
toxic encephalitis or serum sickness. 

Some authors state that the motor im- 
pulse in the usual hiccup travels over the 
phrenic nerve. However, this is not en- 
tirely true as hiccup is seen occasionally 
following bilateral division of the phrenic 
nerve. Clonic contraction of the accessory 
muscles of respiration, the intercostal and 
abdominal, assist in producing hiccup and 
probably produce the hiccup in those cases 
following bilateral phrenectomy. This is 
especially true in cases of central nervous 


system origin. 


Persistent hiccup often threatens life by 
exhaustion, particularly when it compli- 
cates surgery. The great majority of cases 
occur in men; and while the age incidence 
varies considerably, the majority of cases 
are found to be males over fifty years of 
age, the average age being fifty-four and 
a half. There seems to be a definite period 
of the year, in April and September,! when 
this condition is seen most frequently. The 
onset of the complication varies but it 
generally occurs between the first to the 
seventh postoperative days. Most post- 
operative cases seem to follow operations 
within the peritoneal cavity. However, 
hiccup is reported frequently as a compli- 
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cation in such procedures as prostatec- 
tomy, catheterization, cystoscopy following 
prolonged indwelling catheters and a rare 
case is reported following prostatic massage. 
The malady does, moreover, complicate 
any surgical or general medical disease. 

The literature on the treatment of hic- 
cup is voluminous and the late Charles W. 
Mayo stated that no disease has had more 
forms of treatment and fewer therapeutic 
results than has persistent hiccup. Dean 
Lewis states that practically every drug in 
the Pharmacopoeia has been advocated 
to combat hiccup. 

Innumerable forms of treatment have 
been suggested by the various authors, 
the most commonly recommended being 
sedation by barbituates, inhalation of car- 
bon dioxide 5 to 10 per cent with oxygen, 
pressure over the vagus nerve, gastric 
lavage, prolonged traction on the tongue, 
painting of the nasal pharynx with iodine 
or other strong irritants, the swallowing 
of gastric irritants, pressure on the eyeballs, 
chloroform by mouth, administration of 
antispasmodics including benzedrine hypo- 
dermically, infiltration of the phrenic 
nerve with novocain and, if these measures 
fail, phrenectomy. Rosenow! reported a 
spasm-producing type of streptococci ob- 
tained from the nasopharynx, from milk 
supplies and from outdoor air during 
epidemic prevalence of hiccup. He pre- 
pared a serum which may be given with 
benefit in persistent hiccup, both epidemic 
and postoperative. His conclusion is that 
persistent hiccup should be considered as a 
form of mild myoclonic encephalitis. He 
obtained a significant reduction in the 
spasms following intramuscular injection 
of his especially prepared vaccine. 

With the exception of Rosenow’s paper, 
most of the literature comes to the con- 
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clusion that when the aforementioned 
measures fail, surgery, usually bilateral 
phrenectomy, is restorted to. The general 
statement may be made that in severe, 
persistent, postoperative hiccup, better 
termed “malignant hiccup” by Dr. Mere- 
dith Campbell,? phrenectomy was _ per- 


phrenic nerve and contracts the diaphragm. 
The exact modus operandi by which the 
hiccup is stopped is not clear but appar- 
ently the impulses running to the dia- 
phragm are interrupted and probably the 
muscle itself is tired as a result of the 
galvanic stimulation. 


2 3 


Fic. 1. Two inch square electrodes applied at the level of the fourth cervical for the first stage of treatment. 
Fic. 2. Lateral view showing application of electrodes as described in the second stage of treatment. Course of 


the phrenic nerve is illustrated. 


Fic. 3. Anterior posterior view showing pads applied to the right side of the patient as described in the second 


stage of treatment. 


formed in the majority of cases and this 
procedure is recommended by most au- 
thors in cases which are persistent and 
debilitating. 

The spasm of the diaphragm is usually 
present on both sides but it does occur on 
one side only and frequently one side seems 
to be the pacemaker. Most authors report 
that the left side initiates the spasm. This 
would indicate that the hiccup is reflex 
and not due to specific trauma involving 
the left side of the abdomen. 

It is the purpose of this paper to present 
a very simple form of therapy which has 
been of extreme value in the treatment of 
this malady. 

Hiccup may be relieved instantly by 
the application of two small sponge elec- 
trodes to the proper sites of the affected 
patient and the administration of pulsating 
galvanic sinusoidal current at a comfort- 
able tolerance of 20 to 30 pulsations per 
minute. This produces stimulation of the 
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After some experimentation the follow- 
ing procedure was evolved: First, sponge 
electrodes 2 inches square, previously 
soaked in saline solution to insure proper 
contact, are placed on either side of the 
cervical spine at the level of the fourth 
cervical vertebra (Fig. 1) and pulsating 
galvanic sinusoidal current is introduced 
at a moderate strength, the intensity of 
current being based on the patient’s 
degree of comfort. In moribund or un- 
conscious patients the intensity of current 
can be judged by the presence or absence 
of associated muscular twitching and con- 
tractions of the shoulder girdle and neck 
muscles and the current may be regulated 
accordingly. The current is administered 
for twenty minutes. 

Following the first step, if it is certain 
that the left side is the pacemaker, one 
2 inch pad is then applied to the fourth 
cervical region on the left side and a larger 
pad 4 by 6 inches is applied over the 


by 


7 % Ss /) 
4 A tip j 
S33 aA 
NAR 
NZ 
~ 
I 
| | 
: 


Barnard—Singultus 


diaphragm at the anterior axillary line 
and the eighth rib. (Fig. 2.) The current is 
administered again for twenty minutes. 

If there is any doubt as to which side 
of the diaphragm is the pacemaker, it can 
be determined by observation of the 
diaphragm or by placing the patient under 
a fluoroscope to see which side initiates the 
contraction. The pads are then applied to 
that side which seems to initiate the reflex 
and treatment is given for twenty minutes. 
(Fig. 3.) 

A third treatment reversing the applica- 
tion of the electrodes to the opposite side 
of neck and chest is then administered for 
twenty minutes. 

The reason for the sequence of procedure 
is that following stage one of treatment the 
hiccup is so slowed down that the pace- 
maker side can be identified more posi- 
tively. The pacemaker side should be 
determined as it is important to give more 
intensive treatment to that side in some 
cases. 

It has been found that the twenty- 
minute treatment to each of the three areas 
gives the most satisfactory results and does 
not tire the patient unnecessarily, par- 
ticularly when treatment is administered 
as often as every three or four hours. 

The reason for treating the opposite 
side after the pacemaker has been deter- 
mined is that following phrenectomy on the 
pacemaker side, hiccup persists in some 
cases and requires a phrenectomy on the 
opposite side. Because the treatment is so 
simple, it seems logical to follow the 
treatment to the pacemaker side with one 
to the opposite side in order to preclude 
any possibility of further recurrence of the 
hiccup. 

Five cases are presented to illustrate 
briefly but specifically the simplicity of 
technic and its potentialities. The patients 
were all treated by the method described 
with slight modifications as experience was 
gained. 

CASE REPORTS 

Case 1. C. B., aged fifty-seven was ad- 

mitted to the hospital on May 3rd and was 


operated upon on May 11th for acute chole- 
cystitis with cholelithiasis. Hiccup began on 
May ith at 12:30 P.M., approximately three 
hours postoperatively. Hiccups were occasional 
at first, later were spasmodic and by 7 p.m. 
they were constant; COs plus Os (5 and 95 
per cent) were given. The spasms were less 
violent but they persisted; CO. and Oz» were 
given on the 12th and 13th and, in addition, 
the patient received 14 gr. morphine, every 
four hours. There was no relief and hiccups 
persisted. By this time the patient was in very 
poor general condition and had had very little 
sleep. His brief periods of sleep were constantly 
interrupted by hiccups. At 11 A.M. on May 13th 
the patient received his first galvanic treat- 
ment following the method described above. A 
second treatment was given at 2 P.M. At 
4 P.M. the hiccup was less frequent and at 
5 P.M. it was very much less frequent. By the 
following day the patient’s hiccup was entirely 
cured and he was discharged from the hospital 
on June Ist. 

Case ul. P. K., about sixty years of age, 
was admitted to the hospital on May 2nd 
with a diagnosis of subacute bacterial endo- 
carditis. The patient received numerous blood 
transfusions for a suspected endocarditis and 
was treated energetically with heperin and 
sulfa drugs. He first began to hiccup fifteen 
days after his admission. Hiccup was not re- 
garded seriously until five days later when it 
was noted in the hospital records as a “continu- 
ous hiccup.” On this day CO: plus Oz (5 and 95 
per cent) were administered and after three 
days with no relief, the mixture was changed 
to 10 per cent CO». Following this change, the 
patient was able to sleep at intervals but his 
sleep was constantly interrupted by hiccups. 
Sodium amitol was then administered and 
although this drug induced sleep, the patient 
hiccuped constantly during sleep. The first 
galvanic treatment was given at 9 P.M. on 
May 25th. At 2 a.m. the following day the 
patient’s hiccup was still very pronounced and 
at 8 a.m. the patient was still hiccuping. The 
second galvanic treatment was given at II A.M. 
on May 26th, fourteen hours after the first 
treatment, with marked relief of the hiccup. 
Twenty-four hours later a third galvanic 
treatment was given, following which the 
patient had no further symptoms. 

Case it. Mr. H., about seventy years of 
age, was admitted to the hospital on May 4th 
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for observation for possible gastric carcinoma. 
Hiccup was first noted on July r1oth and 
described as persistent and constant. The 
following day 5 mg. of benzedrine was given 
with slight relief. This was repeated every four 
hours but was replaced on the 12th by oil of 
cajeput, two drops on sugar every four hours. 
The benzedrine obviously did not help the 
patient and the oil of cajeput failed also. The 
patient was given 11% gr. of luminol every 
four hours, following which the hiccups stopped 
temporarily. On July 13th the notes stated, 
“Patient is hiccuping continuously and patient 
states hiccup is driving him crazy.” The 
patient was extremely weak and was having 
involuntary micturition and was in a pro- 
nounced state of exhaustion. Galvanic therapy 
was first administered on the 14th, four days 
after the beginning of the persistent hiccup. 
The nurse’s notes stated that at 11 A.M. the 
patient was hiccuping at short intervals that 
night but sleeping for long periods. On July 
15th hiccups recurred but the patient was well 
enough to be sent down to Physiotherapy for 
his second galvanic treatment. Following this 
therapy the patient slept very soundly that 
night with no hiccuping. On July 17th a third 
treatment was given. The patient was dis- 
charged from the hospital five days later. No 
hiccups were mentioned in the clinical record 
after July 15th. The third treatment was given 
as a prophylactic measure. 

Case iv. A young man approximately 
twenty-one years of age, was admitted to the 
Naval Hospital, New Orleans. No detailed 
records are available on this case. The patient 
had had a varicocele operation performed in 
late July or early August. He developed hiccup 
postoperatively. The hiccup became so severe 
that the patient lost considerable weight and 
was unable to sleep. Finally he became ex- 
tremely exhausted and was unable to eat or 
drink and was being prepared for a bilateral 
phrenectomy after weeks of so-called simple 
measures, including sedation, carbon dioxide, 
gastric lavage, tongue pulling and general 
anesthesia. Galvanic therapy was suggested 
and the operation was postponed. As the 
galvanic stimulation was given, the response 
was immediate. The obviously spastic con- 
traction of the diaphragm was diminished 
after several galvanic impulses were admin- 
istered and after twenty minutes of treatment 


February, 1949 


the patient’s hiccups stopped for a period of 
approximately a half hour. The galvanic cur- 
rent was then applied to the other areas and the 
patient had relief of the hiccup which had 
persisted for weeks for about two hours; a 
sufficient length of time for the urologist to 
cancel plans for surgery and to wonder at the 
change in the patient. About three hours after 
treatment the patient began to hiccup again. 
Consequently, the galvanic therapy was given 
every four hours for several days until no 
further spasms were present. About four days 
later the boy was being wheeled about the 
Naval Hospital and he was discharged shortly 
thereafter with no further return of the hiccup. 

Case v. Mr. W., aged sixty-seven, was ad- 
mitted to the hospital on November 5th. The 
diagnosis was acute cholecystitis with chole- 
lithiasis complicated by hyperthyroidism. After 
extensive preoperative preparation, an un- 
complicated cholecystectomy was performed 
on November 11th. The patient’s postoperative 
condition was definitely stormy due to his 
emotional instability. On November 14th late 
at night the patient’s general condition was 
very poor with auricular fibrillation and ex- 
treme restlessness. The patient was given 
Lugol’s solution plus digitalis for his cardio- 
vascular and thyroid symptoms. Late that 
afternoon, November 15th, extremely marked 
nausea ensued followed by vomiting with dis- 
ruption of the abdominal wound. Resuture of 
the abdominal wound was performed that 
night and the patient’s condition the following 
forty-eight hours could best be described as 
critical. On the night of November 18th hiccups 
were noted but were not persistent or severe. 
By November rgth the hiccups had become 
much more frequent and exceedingly aggravat- 
ing. Galvanic therapy was given at 10 P.M. 
with marked relief. On the next morning the 
hiccups were completely absent. However, 
during the next two days the hiccups recurred 
for gradually increasing periods and a second 
galvanic treatment was given on November 
23rd. This treatment again stopped the hiccups 
but twenty-four hours later they were again 
present and then galvanic therapy was given 
every four hours for two days with permanent 
relief. 


The patient in Case 1 was first treated 
forty-eight hours postoperatively and gal- 
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vanic therapy was repeated in three hours 
with complete relief. P. K. (Case 11) did not 
receive galvanic therapy until seven days 
after the development of the hiccup. There 
was relief but some hiccup was still present 
and fourteen hours later the second treat- 
ment was given. Twenty-four hours later 
a third treatment was given after which no 
further hiccuping was noted. Mr. H. (Case 
111) had hiccup for four days’ minimum 
before galvanic therapy was instituted. 
The first treatment produced excellent 
results and it is questionable whether the 
treatments given twenty-four, forty-eight 
and seventy-two hours later were actually 
needed. The patient in Case Iv was given 
the first galvanic treatment twelve to 
fourteen days following the initial hiccup. 
Each treatment produced relief for a 
period of approximately three hours but it 
was necessary to treat this man for two 
days before the spasms were completely 
arrested. Mr. W. (Case v) received the first 
galvanic therapy twenty-four hours after 
the initial hiccup. The second galvanic 
treatment was given days after the first 
treatment. Both treatments produced im- 
mediate relief but the hiccup returned later 
and it was necessary to give consecutive 
treatments every four hours to obtain 
permanent relief. 

It seems clear that galvanic therapy 
should be given as outlined every four 
hours until the spasms have been con- 
trolled. A minimum of three consecutive 


treatments is recommended even though | 


one treatment sometimes dramatically 
cures the hiccup. In severe, protracted, 
malignant cases galvanism every four 
hours for two to three days may be re- 
quired for permanent relief. 
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CONCLUSION 


Following a review of the literature and 
a discussion of this procedure with various 
doctors, the conclusion is drawn that the 
treatment of hiccup resolves itself down to 
giving any one of the 200 odd simple- 
to-complicated remedies previously men- 
tioned; and if these fail, Rosenow’s serum 
or surgery is required. However, surgery 
involving the crushing or resection of the 
phrenic nerve is a serious procedure and 
in the aged and debilitated, in whom this 
malady is so frequently met, this pro- 
cedure is rather formidable. It requires an 
experienced chest surgeon and still leaves 
the elderly patient in a handicapped state. 
Unilateral paralysis of the diaphragm 
usually produces no symptoms but bi- 
lateral paralysis results in dyspnea. In 
addition, coughing is most unsatisfactory 
and defecation is definitely impaired. 
Certainly any procedure which will ob- 
viate further trauma to an already weak- 
ened patient is medical news. A treatment 
which is as simple as galvanic stimulation 
need not be delayed until days or a week 
have gone by to stop the paroxysm. I can 
think of no known contraindication to the 
administration of galvanic current for this 
malady. While some patients may not 
respond to this utterly simple, inexpensive, 
non-toxic therapeutic aid, the results 
obtained from this method have been 
uniformly excellent and merit further 
investigation. 
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REDUCTION OF MORTALITY IN 


INTESTINAL OBSTRUCTION* 


Wm. R. Moszs, m.pD. 
Washington, D. C. 


CRITICAL analysis of the factors in 
A mortality is indispensible to the 

reduction of such mortality. The 
need for this analysis in relation to intes- 
tinal obstruction must be apparent in view 
of the egregious results obtained in the 
treatment of this condition over the 
country as a whole. In a recent presenta- 
tion! a review of the results of leading 
clinics showed that only a handful of 
surgeons have succeeded in lowering their 
mortality rates below 20 per cent and the 
general average is considerably higher. 
Since intestinal obstruction is the most 
common condition for which the surgeon 
approaches the small bowel and since 
operations for the relief of such obstruc- 
tions are among the most common per- 
formed by the abdominal surgeon, the 
problem should be one of general interest 
and concern. The importance of the lesion 
may be further emphasized by realization 
that small intestinal obstruction is the 
most frequent cause of eventual death in 
the two most common conditions requiring 
abdominal surgery, these being hernia 
(from strangulation) and diseases of the 
appendix (from inflammatory and post- 
operative adhesions). It is also significant 
that the general medical population has 
witnessed no appreciable decline in mortal- 
ity from the lesion since shortly after the 
introduction of Wangensteen suction meas- 
ures, despite the subsequent advent of 
Miller-Abbott intubation, Fine’s nasal 
oxygen decompression and more extensive 
use of electrolytes, blood and plasma. 

A review of our own cases may serve to 
illustrate the pertinent factors in reduction 
of mortality in this problem. In Table 1 
there is a synopsis of 223 consecutive 


patients with small intestinal obstruction, 
of whom 170 were subjected to operation. 
In this series there has been a 6.3 per cent 
hospital mortality and a 6.5 per cent oper- 
ative mortality. It will be noted that 
thirty-six patients had lesions of the bowel 
requiring resections; this group actually 
included forty resections, in that two 
patients had two resections at separate 
operations and two patients had two loops 
resected at one operation. Eleven patients 
requiring intestinal resections had specific 
lesions of the bowel without strangulation, 
these lesions being regional ileitis, six 
cases, primary malignancy (leiomyosar- 
coma, lymphosarcoma), two cases and 
metastatic malignancy, Meckel’s diver- 
ticulum and tuberculosis of the ileum, one 
case each. One other patient with meta- 
static carcinoma to the ileum is not listed 
in this group because the metastatic nodule 
formed the head of an intussusceptum but 
is listed under the examples of intussuscep- 
tion. Twenty-five patients subjected to 
bowel resections had a gangrenous intestine 
resulting from strangulating lesions, eleven 
of which were due to hernias, seven due to 
volvulus, six due to postoperative ad- 
hesions and one due to intussusception. 

A review of the literature reveals that 
our hospital and operative mortality rep- 
resents an appreciable decrease compared 
with those previously reported in any 
sizable series. The following factors are 
those which may be considered to be of 
greatest significance in this improvement: 
(1) Use of blood and plasma in large 
quantities; (2) careful timing of the oper- 
ative procedure; (3) avoidance of the 
Miller-Abbott tube with its attendant false 
sense of security; (4) use of spinal anes- 
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thesia; (5) abandonment of exteriorization 
measures; (6) decisive and rapid operative 
repairs with the least possible trauma; (7) 
use of “‘physiologic”’ incisions which min- 
imize postoperative adhesions, eviscera- 
tions and wound infections. 


a 


Intestinal Obstruction 


these theories having been proposed more 
on clinical grounds than on controlled 
experimental evidence. In this series only 
two patients failed to revert from the shock 
picture before operation, one of whom 
received only small quantities of plasma 


TABLE I 
Type Total | Operation Resected 
Hernia 
10 10 7 3 I I 
5 5 5 I I I 
postoperative ventral................ 9 9 7 2 I I 
Inflammatory adhesions................ 14 6 I I I I 
Postoperative adhesions................ 89 47 12 5 I I 
Mesenteric vascular occlusion........... 3 2 3 0 2 3 
Malignancy 
Meckel’s diverticulum................. I I I 
Tuberculosis of ileum.................. I I I 


Hospital mortality 6.3 per cent. 
Operative mortality 6.5 per cent. 


FACTORS IN MORTALITY REDUCTION 


Use of Blood and Plasma in Large Quanti- 
ties. This is essential to many cases of 
intestinal obstruction because of the tre- 
mendous loss of these elements in the pres- 
ence of strangulation. As a result of venous 
obstruction which always precedes arterial 
occlusion there is marked and rapid in- 
crease of intracapillary pressure sufficient 
to allow massive transudation through the 
capillary wall, first of plasma and later, 
when venous obstruction is more complete, 
of increasing numbers of red blood cells. 
This loss may occur into the bowel wall, 
into the bowel lumen and into the peri- 
toneal cavity, and it often measures from 
1 to 2L., an amount which readily explains 
the frequent shock and preshock state of 
the patients. In this shock syndrome vari- 
ous “toxins” have been incriminated, 


because of limited supply and the other 
having gangrene of the entire small bowel 
and nearly one-half of the colon as a result 
of superior mesenteric arterial thrombosis, 
showing a massive hemoperitoneum at 
autopsy. This consistent response to anti- 
shock therapy is incompatible with the be- 
liefs of the advocates of the toxin theories. 
However, to reiterate, the amounts of 
plasma required are not to be measured 
in cc. but often rather in L. In general, 
the literature reveals lower mortality rates 
in strangulated hernias than from other 
strangulations. This may be explained by 
the limiting envelope of the hernial sac 
which will restrict the amount of exudate 
lost by capillary seepage. It is worthy of 
comment that one should not allow assur- 
ance that bowel is viable to interrupt 
restorative measures. The capillary bed 
which has been injured by both direct 
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trauma and anoxia will be subjected to 
another sudden increase of intraluminal 
pressure when the arterial occlusion is 
relieved by correction of the strangulation, 
and the seepage of blood and plasma 
through the permeable vascular walls will 
continue after the operation is concluded. 
Therefore, upon occasions a patient oper- 
ated upon for strangulated hernia may be 
seen to go into shock for the first time a 
few hours after operation. This relapse 
should be anticipated and prevented by 
prophylactic blood or blood substitutes. 
Timing of the Operative Procedure. This 
is probably the factor with which we are 
most at variance with many other writers 
on this subject** who generally favor 
routine early or immediate exploration. 
The urgency characterizing their attitude 
toward therapy is based on fear of transi- 
tion from strangulation to gangrene, a fear 
which is well founded but one which we 
believe has been responsible for operative 
intervention in many cases before certain 
minimal phases of preoperative care have 
been completed. No other condition en- 
countered by the clinician or surgeon 
causes such rapid and drastic changes in 
body physiology. Dehydration, loss of 
blood protein and blood cells and depletion 
of sodium and chloride ions are all salient 
features of acute obstruction. These blood 
changes can be partially corrected fairly 
adequately and rapidly, but the alterations 
in tissue physiology require a much longer 
time to correct. These factors make the 
patient with obstruction a poor risk. Also 
distention of itself increases operative 
risk by several mechanisms, among which 
are elevation of the diaphragm with de- 
crease in vital capacity, alterations of 
mediastinal pressure relationships and posi- 
tion interfering with cardiac function and 
venous return causing pooling in the 
visceral vascular bed. Distention also 
interferes, often to a dangerous degree, 
with the surgeon at the time of operation. 
These factors add to the mortality risk. 
The relief of distention and the correction 
of physiologic alterations render the pa- 
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tient a better risk, whereas the loss of time 
required to accomplish these benefits may 
allow the onset of gangrene. Obviously, 
the attempts at observance of these 
mutually exclusive dicta leave the surgeon 
in a quandary from which individual judg- 


TABLE 
MORTALITY RATES IN REPORTED CASES OF ACUTE 
OBSTRUCTION OF THE SMALL INTESTINE 


Mor- 
Year Author wed 
Cent) 
1930 | Holden!® 
1938 | Scudder, Xwemer and Whip-| 2150 | 24.0* 
ple! 
1938 | Wangensteen'? 157 | 17.9 
1940 | Schlicke, Bargen and Dixon!* 133 | 21.8 
1940 | McKittrick and Sarris* 136 | 20.0T 
1942 | Dennis and Brown? 48 | 13.3 
1943 | Dennis and Brown" 110 | 15.5 
1944 | Dennis'® 53 | 15.1 
1945 | Moses! 18 | 8.5t 
1946 | Hunt!* 41 7.3 
1946 | Moses 223 | 6.4§ 


* Viable bowel only. 


+ Hospital mortality; operative mortality 18 per 
cent. 


t Hospital mortality; operative mortality 7.8 per 
cent. 


§ Hospital mortality; operative mortality 6.5 per 
cent. 


ment is his only deliverer. We have based 
our plan of therapy upon the premise that 
it is safer to insist upon a reasonable general 
condition of the patient before operation 
is contemplated and consider that fear of 
gangrene is of secondary importance. The 
execution of this policy sometimes results 
in the delay of surgery for several hours, 
and it is possible that a resection or two 
may have been required as a result. Trite 
as it may appear, however, it is preferable 
that a patient survive a resection than 
die from a simpler operation. A previous 
article has outlined the general criteria by 
which we judge the proper timing of 
operative intervention.’ 

The Miller-Abbott Tube. The Miller- 
Abbott tube has had no place in the man- 
agement of mechanical obstruction in this 
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series. The flocculent, mossy secretions 
aspirated from the stomach and small 
intestine in intestinal obstructions easily 
plug an ordinary Levine tube and produce 
this effect even more readily in the Miller- 
Abbott tube with its much smaller lumen. 
Furthermore, the only type of obstruction 
which may be relieved by suction measures 
is that due to adhesions in which, in our 
experience, the simpler nasal Levine tube 
suction has been adequate. In this series 
there have been 103 cases of obstruction 
due to adhesions, of which fifty-three 
(51.4 per cent) required operative inter- 
vention. In these fifty-three cases operative 
findings were such that there seems little 
reason to believe that Miller-Abbott intu- 
bation would have been of any avail in 
preventing operation. These findings were 
distributed between volvulus, internal her- 
niation and marked kinking of narrowing 
of the lumen. It must be borne in mind also 
that the symptoms of obstruction even in 
the presence of strangulation are mainly 
due to distention of the proximal bowel. 
Since a completely successful Miller-Ab- 
bott intubation may entirely empty this 
proximal intestine, one may be deprived 
thereby of the more valuable symptoms 
and signs contributing to judgment. Many 
surgeons have been lulled into a state of 
false security for a time by the use of this 
gadget, later to realize after loss of in- 
valuable hours or days that the local 
disorder had advanced to a grave degree. 
In other types of obstruction than that 
due to adhesions use of this tube is too 
time-consuming to allow its use. 

Use of Spinal Anesthesia. Spinal anes- 
thesia was forced upon us by the dire 
man-power shortages during the war, and 
our earlier efforts were attended with 
considerable misgivings. Fortunately, how- 
ever, probably due to the policy of more 
meticulous preoperative care, we failed to 
witness the severe shock which we had 
expected, we found that the dangers of 
aspiration of vomitus were minimized and 
we noted that we were completing the 
operative maneuvers more easily and safely 
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and especially avoiding the dangerous 
battle against spewing intestine during the 
definitive surgery and during wound clos- 
ure. We now favor spinal anesthetics 
almost routinely and rarely exceed a dosage 
of 75 to 100 mg. of procaine intrathecally. 

Exteriorization Measures. In the man- 
agement of gangrenous bowel exterioriza- 
tion measures have been used only twice 
in this series, in one patient with 11 feet of 
a gangrenous ileum and jejunum and in 
the other with two gangrenous loops which 
had perforated within an umbilical hernial 
sac. The former patient required three 
subsequent operative repairs of the result- 
ant fistula before repair was effected, with 
a consistent and progressive period of 
emaciation during the intervening weeks 
although recovery finally ensued. The 
second patient experienced a similar course 
and eventually died as a consequence. We 
have found ileostomies so debilitating and 
depleting of general and protein reserves 
with serious excoriation of the abdominal 
wall that we have since completely aban- 
doned the procedure. It is true that the 
disparity between bowel lumina, the vas- 
cular engorgement and friability of the 
intestine being sutured and the high 
bacterial count within the proximal loop 
combine to make anastomoses under ob- 
struction conditions more dangerous than 
under elective conditions, but experience 
indicates that closed “aseptic” anas- 
tomoses, turning in a narrow cuff of bowel 
and using interrupted non-absorbable su- 
ture layers, is justifiably safe. Among 
thirty-six patients in whom forty resections 
were performed only one suture line leaked, 
with a resultant fistula which was later 
successfully closed. This patient had been 
operated upon on four previous occasions, 
twice for tuberculosis of the urinary 
bladder and twice for the relief of obstruc- 
tion due to operative and inflammatory 
adhesions. It is believed that a partial 
obstruction below the anastomosis line was 
primarily responsible for the secondary 
fistula. Of the thirty-six patients who had 
resections three died (8.3 per cent). One 
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patient, who had an ileocolic intussuscep- 
tion resulting from metastasis to the ileum 
following a previous nephrectomy for 
carcinoma of the kidney, suffered a fatal 
blood transfusion reaction eleven days 
postoperatively. The second patient whose 
umbilical hernial sac contained two perfor- 
ated gangrenous loops has just been 
described. The third patient died of gen- 
eralized peritonitis following spillage of the 
intestinal contents during the lysis of 
inflammatory adhesions secondary to re- 
peated bouts of salpingitis. 

Use of spinal anesthesia in the relatively 
small doses employed has necessitated 
decisive and rapid operative maneuvers. 
Longer procedures may be afforded by 
larger doses but with increased risk of 
serious toxic reactions. We place consider- 
able emphasis upon tracing of the bowel 
from the ileocecal valve proximally, avoid- 
ing the handling of distended intestine and 
especially avoiding deliverance of the en- 
larged loops through the incisions. The 
use of gauze, either wet or dry, or abdom- 
inal packs is avoided because the abraiding 
effects of these agents on the serosa of the 
viscera are potential sources of later 
adhesions. All unnecessary maneuvers are 
avoided, such as the lysis of adhesions 
which are not obstructing, coincident 
appendectomy and the like. On occasions 
in the critically ill the procedures have been 
limited to simple incision of a_hernial 
sac under local anesthesia, a more pro- 
pitious moment being awaited for actual 
herniorrhaphy. 

Use of Physiologic Incisions. Physio- 
logic incisions, such as the McBurney and 
Pfannenstiel, have probably played a 
minor role in mortality reduction but have 
minimized concern about evisceration, 
wound infection, hernia and parting of 
peritoneal sutures which leave a bare area 
exposed to the intestinal serosa. 


SUMMARY 


A series of 223 cases of small bowel 
obstruction is reported in which 170 
patients were operated upon, with an 
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operative mortality of 6.5 per cent. The 
hospital mortality for the entire series 
was 6.3 per cent. If the three cases of 
complete superior mesenteric artery occlu- 
sion are excluded, the operative and hos- 
pital mortality rates are 5.4 per cent and 
4.9 per cent, respectively. 
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VOLVULUS OF THE SIGMOID* 


LAWRENCE EssENSON, M.D. 


Associate Visiting Surgeon, Harlem Hospital 


AND 
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New York, New York 


OLVULUS of the sigmoid colon has 

been considered a rather uncommon 

cause of acute intestinal obstruc- 
tion. Most surgical textbooks and treatises 
on this subject either mention it casually 
or neglect it entirely. Ligat and Overend!” 
correctly state: “In our experience recur- 
rent sigmoid volvulus is not an extra- 
ordinary rarity and it is our belief that, 
apart from the danger of fatal strangula- 
tion, it is responsible for a considerable 
amount of disability. The diagnosis can 
be of great difficulty .. . .”” Volvulus of 
the sigmoid is stated by Mummery" to 
form 4 per cent of all cases of intestinal 
obstruction. Hinton and Steiner® estimate 
that it accounts for less than 1 per cent of 
acute intestinal obstruction. 

We are reporting eight cases of proven 
volvulus of the sigmoid colon from a large 
general hospital from 1935 to 1943. It is 
our opinion that volvulus of the sigmoid 
is certainly not rare and is an etiologic 
condition to be considered in every case of 
acute intestinal obstruction. The mortality 
in volvulus of the sigmoid has been stated 
to be between 30 and 45 per cent.® The high 
mortality is undoubtedly due to the lack of 
recognition of the cardinal features of the 
disease and the difficulty in diagnosis; 
certainly once the diagnosis has been 
established early in the course of an acute 
attack of volvulus, surgical therapy is 
simple and effective. In only one of the 
eight cases in this series were the routine 
film studies of the abdomen taken on 
admission incorrectly interpreted. These 


same x-ray films were seen on the following 
day by Dr. William Snow, roentgenologist 
to the hospital, who made a diagnosis of 
volvulus of the sigmoid without knowledge 
of the operative findings. In the remaining 
seven cases the diagnosis was made pre- 
operatively by staff surgeons through a 
correlation of the history, physical signs 
and roentgenograms. 

We are convinced that an accurate 
diagnosis of sigmoid volvulus can be made 
in the majority of cases of volvulus of the 
sigmoid colon by examination of films of 
the abdomen in conjunction with the 
history and direct examination of the 
patient, without the use of roentgen con- 
trast media. 


ANATOMY AND PATHOLOGY 


Volvulus of the sigmoid is defined as a 
condition in which the pelvic colon or a 
portion of the pelvic colon has twisted 
upon itself or around its mesentery. This 
portion of the colon normally has a long 
mesentery, but abnormally other portions 
may also have elongated mesenteries and 
be subject to torsion. Ligat and Overend!” 
state that the gut may twist on its mesen- 
teric axis or on its own long axis and the 
two forms may co-exist. The mesentery 
of the pelvic colon is a fan-shaped fold 
attached to the posterior abdominal wall. 
Its arrangement gives the pelvic colon a 
narrow pedicle which can be further 
narrowed by a variety of pathologic 
processes. On opening the abdomen in a 
case of acute sigmoid volvulus, two huge 


* From the Surgical Service of Harlem Hospital, New York, N. Y. 
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loops of gut present themselves and appear 
to occupy the entire peritoneal cavity 
often extending to the liver or to the left 
diaphragm. The picture is perhaps best 
described as resembling an inflated auto- 
mobile inner tube doubled on itself. If the 
bowel has not become gangrenous, only a 
small amount of serosanguineous fluid may 
be present in the peritoneal cavity. The 
twist usually occurs at the rectosigmoid 
junction above the peritoneal reflection. 
After deflation by gentle untwisting and 
passing a rectal tube beyond the twist, the 
tremendously redundant sigmoid and elon- 
gated mesosigmoid can be made out. In 
our series, with exception of the elongated 
mesosigmoid and redundant sigmoid, we 
have not been able to substantiate the 
presence of adhesions, chronic inflamma- 
tory processes or new growths of the 
mesenteries which have been reported in 
the literature as causing sigmoid volvulus. 
The pathologic picture does not differ 
from bowel strangulation as seen in 
strangulated ‘hernia. Mummery" states 
that the distention is more marked in 
volvulus because fermentation occurs more 
readily in the colon and the gas accumu- 
lates to a still greater extent because of 
lack of absorption from an insufficient 
blood supply. Characteristically, as in 
any bowel strangulation in which the 
circulation is interfered with, the affected 
loop becomes dark in color, the walls 
become edematous and bloody serum 
exudes into the lumen of the bowel. In one 
case reported here actual gangrene had 
occurred and a foul-smelling exudate was 
present in the peritoneal cavity. It is to be 
remembered that volvulus of the sigmoid 
is a closed loop obstruction; and if the 
twist is complete, the circulation is quickly 
shut off and gangrene may rapidly set in. 


ETIOLOGY 


The actual etiology of this condition has 
not been definitely established. In our cases 
we have not noted the presence of factors 
referred to above, which have been de- 
scribed as predisposing to volvulus. 
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The outstanding elements present were the 
greatly elongated mesosigmoid and the 
tremendously redundant pelvic colon. Ligat 
and Overend?? divide the causative factors 
into two groups, primary and secondary. 
The primary factor is stated to be the 
abnormal length of the pelvic colon. The 
secondary factors are considered to be 
the elongation of the pelvic mesocolon, the 
narrowing of the base of attachment of the 
pelvic mesocolon to the sacrum and, 
finally, the formation of an axis of rotation 
by adhesions or by the close approxima- 
tion of a loop of bowel. These authors 
believe that the actual crisis may be pre- 
cipitated by physical effort or violent 
purgation. They speak of a major type of 
crisis in which the degree and duration of 
torsion are sufficient to interfere with the 
function and circulation of the bowel. The 
minor crises in which the torsion is incom- 
plete may be frequent and difficult to 
diagnose. 

The excessive length of the pelvic colon 
is believed to be of three types: (1) the 
persistence of a fetal type; (2) gross dilata- 
tion of the colon as seen in the general 
colonic changes of Hirschsprung’s disease. 
It is generally agreed that the latter condi- 
tion in itself is not a common factor in 
sigmoid volvulus. In none of the cases 
reported herein did the condition occur in 
childhood and we did not note the presence 
of other colonic changes as described by 
Hirschsprung.’ (3) The acquired type in 
which the elongation of the pelvic colon is 
due to adaptation to dietary habits. The 
condition is stated to be common in Russia 
and the Baltic States where about 30 per 
cent of all cases of acute intestinal obstruc- 
tion is due to volvulus of the sigmoid. This 
has been attributed to the coarse vegetable 
diet which permits fecal material to be 
stored in the pelvic colon. In this connec- 
tion it is interesting to note in this series 
the comparative frequency of this condi- 
tion in the colored population although no 
distinctive or unusual dietary habits have 
been observed in this group. Bloodgood? in 
1909 reported two cases of volvulus of the 
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sigmoid, calling attention to the presence of 
adhesive bands in the left abdomen which 
might lead to acute volvulus or to partial 
obstruction. One case reported by this 
author is remarkable in that in a period of 
sixteen years thirty-two attacks of acute 
volvulus occurred. After the last attack a 
giant sigmoid colon was resected. 


DIAGNOSIS 


In the series reported in this paper the 
preoperative diagnosis of a sigmoid vol- 
vulus was made in all cases by examination 
of plain roentgenograms of the abdomen 
in conjunction with direct examination of 
the patient. It has been stated repeatedly 
in the literature that the preoperative 
diagnosis of volvulus of the sigmoid is 
difficult clinically and that without the 
use of the x-ray it is often impossible to 
differentiate from any other acute obstruc- 
tion. Carnes Weeks” reviewed sixty-three 
cases of this condition from the literature 
and reported one of his own. He mentions 
the incidence as twice as common in the 
male and occurring more frequently in 
persons in middle life. Constipation was 
present in 65 per cent of the cases reviewed 
by him. Periods of obstipation averaging 
four and one-half days were associated 
with the acute attack. Abdominal pain was 
present in all cases but was not in any way 
characteristic. Vomiting was present in 
only twenty of the cases and thirty-one 
patients gave a history of previous similar 
attacks. In only three cases was the diag- 
nosis made by x-ray with the use of 
contrast media. Mummery" states that vol- 
vulus of the sigmoid should be suspected 
in the presence of acute intestinal obstruc- 
tion in which marked distention is present 
but no vomiting. Power’ mentions local- 
ized abdominal distention as being of value 
in the diagnosis (v. Wahl’s sign). Ligat and 
Overend'? emphasize the occurrence of 
watery and blood-stained diarrhea after 
rather than during an attack. 

In our own series there have been no 
clinical features which would serve to 
distinguish this condition from any other 


acute obstruction of the large bowel. The 
bowel distention has been great in all cases 
and the outline of loops of dilated gut could 
be made out on the abdominal wall. In 
two cases there were previous admissions 
for similar acute episodes. The youngest 
patients were twenty-two and thirty years 
of age while the remainder were between 
thirty and sixty years. Abdominal pain 
was present in all cases but was not differ- 
ent from that associated with other causes 
of bowel obstruction. At times, however, 
the pain was so intense as to make one 
consider differentially the presence of an 
acute perforation of a hollow viscus, renal 
colic, acute pancreatitis or thrombosis of 
mesenteric vessels. 

RKoentgenologic Diagnosis. The use of 
contrast media in the roentgenologic diag- 
nosis of volvulus of the sigmoid has been 
described. Ligat and Overend!? make use 
of an air and barium filling of the colon 
and emphasize the screw-like torsion of 
the mucous folds of the colonic relief. 
Weeks” in his analysis of sixty-three cases 
of volvulus collected from the literature 
mentions that in only three cases was the 
diagnosis made by x-ray study. Hall* out- 
lined the volvulus by barium enema in 
two cases. The barium passed the obstruc- 
tion and could be partially evacuated. 
Baccaglini! mentions a case of acute 
sigmoid volvulus in which the preoperative 
diagnosis was made by “characteristic” 
plain films followed by barium enema but 
he did not describe the roentgenologic 
features. Laurell!! in an exhaustive study 
of volvulus of the sigmoid reproduces 
numerous film studies with opaque con- 
trast media but there is no mention or 
reproduction of preoperative plain films. 
Riglar! described six cases of volvulus of 
the sigmoid with the following pertinent 
roentgenologic features: (1) Tremendous 
distention of the sigmoid flexure which 
pushes upward from the bony pelvis, 
almost always to the right, and reaches to 
the edge of the liver or the diaphragm. (2) 
The presence of a double point of obstruc- 
tion as demonstrated by the barium enema. 
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(3) The enormous accumulation of fluid 
and gas in the closed loop and the rela- 
tively only moderate distention of the 
remainder of the colon. 

For many years at Harlem Hospital it 
has been the routine, instituted by the 
senior author, to make plain film studies 
of the abdomen in all cases of suspected 
acute intestinal obstruction. It is gratify- 
ing to note that survey films of the abdo- 
men are being studied by other surgeons 
throughout the country. We believe that 
the method of taking the films is of suffi- 
cient importance to warrant quotation 
from the paper by the senior author:4 

“The most complete and accurate data 
for roentgenological study will be obtained 
if plates are taken in the following three 
positions: 

“1. With the patient lying on his back 
and the plate behind him—this gives the 
best conception of the topographical rela- 
tion of the coils of small bowel to each 
other and to the large bowel. In stout 
people, however, and in patients in whom 
there is as yet little distention, the presence 
of abnormal gas accumulations may be 
missed. 

“2. With the patient lying on his ab- 
domen and the plate beneath him—this 
position gives the sharpest definition of 
intra-intestinal gas and bowel outline. Its 
disadvantage is that dilated loops of small 
bowel may be displaced into the flanks by 
the pressure against the central portion 
of the abdomen interfering in the differen- 
tiation between colon and small bowel. 

“3. With the patient in the erect pos- 
ture—this will permit the demonstration 
of fluid levels in the bowel by causing the 
gaseous contents to rise on top of the 
liquid contents. In patients too sick to sit 
up Ochsner’s suggestion of taking plates 
with the patient lying on his side with the 
plate against his abdomen has proven 
satisfactory. 

“The plates should be taken before the 
administration of enema or irrigation of the 
colon for the following reasons: In the first 
place the gas which may be present in the 
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colon may be expelled, and a wrong con- 
ception of the type of gas distributed 
obtained. In the second place if the plate is 
taken too soon after the irrigation, retained 
fluid and gas introduced by it may not be 
completely absorbed or expelled, and may 
give rise to small fluid levels in the colonic 
saccules.”’ 

Volvulus of the sigmoid is a closed loop 
obstruction, not necessarily complete, in 
which there can be little escape of gas and 
little absorption because of the disturbed 
blood supply to the involved bowel. As a 
result the distention of the sigmoid is far 
greater than that seen in other types of 
intestinal obstruction. We refer to the 
characteristic roentgenologic feature on 
the plain film as being the “bent inner- 
tube.” It consists of two more or less 
vertical arms, ascending and descending, 
lying adjacent to one another filled with 
fluid and gas and reaching to the liver on 
the right or the diaphragm on the left. The 
diameter of an arm is far greater than the 
diameter of any other distended loop on 
the film. The two arms are usually equal 
in diameter but due to the obliquity of the 
film one may appear larger than the other. 
The distention often reaches such pro- 
portions that the complete outline of the 
“bent inner-tube” may not be visible on 
one film. By taking roentgenograms in 
three positions as described it is usually 
possible to outline the “inner-tube”’ effect. 

Several other features on the plain film 
may help to confirm the diagnosis: (1) 
The presence of a fluid level in each of the 
two loops on the film taken in the erect 
position. This may not be clearly made out 
because of the presence of multiple fluid 
levels as seen in any intestinal obstruction. 
In some cases loops of small bowel may 
become adherent to the volvulus and 
become obstructed with visualization of 
fluid levels and dilatations on the film. (2) 
The descending, transverse and ascending 
colon are usually greatly distended but the 
distention does not reach the proportion 
of that in the sigmoid and is distinguish- 
able from the arms of the volvulus by the 
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relative position of the loops. (3) The use 
of contrast media may demonstrate the 
twist but if the volvulus is complete no 
barium will enter the loops of sigmoid. 


THERAPY 


The simple untwisting of the volvulus 
at operation and the insertion of a rectal 
tube per anum is the procedure of choice 
if the gut has not become gangrenous. The 
proper passage of the rectal tube permits 
the immediate deflation of the tremen- 
dously distended loop allowing the escape 
of the great accumulation of gas and fecal 
material. If the twisted loop has become 
gangrenous as occurred in one of our cases, 
an exteriorization procedure or obstructive 
resection should be performed. A variety 
of surgical procedures for the relief of 
acute volvulus and the cure of recurrent 
volvulus has been proposed and described 
in the literature. Hyman?’ has relieved 
recurrent attacks of volvulus by placing 
the patient in the knee-chest position and 
passing a rectal tube through a large 
sigmoidoscope under direct vision. Con- 


sidering the generally poor condition of 


these patients, we believe that they are 
best treated by the least complicated of 
surgical procedures. In the absence of 
gangrene we have had no fatality following 
simple untwisting of the obstructed loop 
after opening the abdomen. In the presence 
of a gangrenous sigmoid, an exteriorization 
procedure is rapid and comparatively safe. 
Recurrent sigmoid volvulus may be han- 
dled by any surgical procedure which has 
as its object the shortening of the redun- 
dant sigmoid and its mesentery. In general 
the surgical approach should aim to relieve 
the acute condition by an operative pro- 
cedure which is least complicated and 
time-consuming. Even though this con- 
dition is subject to recurrence the patient’s 
condition usually does not warrant more 
than an untwisting procedure. Sigmoid 
volvulus is a closed loop obstruction and 
will not be relieved by cecostomy or 
transverse colostomy. 


CASE REPORTS 


Case 1. M. G., Hospital No. 57511. A 
colored female, age thirty-nine years, was 
admitted on August 30, 1935, with a history of 
generalized colicky, abdominal pain of six 
days’ duration associated with three episodes 
of vomiting. She had had no bowel movement 
for four days prior to admission with the 
passage of only small amounts of gas and had 
lost 20 pounds in the past three months. She 
had had previous episodes of abdominal pain 
and constipation of long duration relieved by 
cathartics and enemas. 

The patient appeared to be a well developed 
colored female, not acutely ill looking. The ab- 
domen was markedly distended and diffusely 
tender. A large soft mass could be palpated in 
the left lower quadrant of the abdomen. Rectal 
examination disclosed no abnormalities. Celiot- 
omy was performed through a left lower ab- 
dominal muscle-splitting incision. A volvulus 
of the sigmoid was present with the twist at 
the rectosigmoid junction. The gut was tre- 
mendously dilated and appeared to occupy 
most of the peritoneal cavity. The sigmoid was 
delivered into the wound, the gut was un- 
twisted and a rectal tube was inserted per 
anum with the expulsion of a large quantity of 
gas and fecal material. The deflated sigmoid 
was replaced in the peritoneal cavity and the 
abdomen was closed without drainage. The 
postoperative course was uneventful and the 
patient was discharged on the twentieth post- 
operative day. 

Caseu. L. D., Harlem Hospital No. 61379. 
A colored male, age forty-nine, was admitted 
on December 11, 1935, with a history of gen- 
eralized colicky abdominal pain of three days’ 
duration associated with repeated vomiting. 
There had been no bowel movement or passage 
of gas since onset of the attack and no history 
of previous similar episodes. The patient ap- 
peared acutely ill and markedly dehydrated. 
The abdomen was markedly distended and 
tympanitic throughout. Generalized abdominal 
tenderness was present. Rectal examination 
disclosed no abnormalities. The patient was 
thought to have an obstruction of the left colon 
probably due to neoplasm. A cecostomy was 
performed through a McBurney incision but 
only a small amount of fecal material drained 
through the cecostomy tube. The plain films 
of the abdomen were seen on the following day 
by Dr. Snow who reported the presence of a 
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J 
Fic. 1. Case 111. Preoperative plain film of the abdomen 
taken in the upright position showing two huge ver- 
tical loops extending to the left diaphragm giving the 
typical “bent inner-tube” effect with ascending and 
descending arms. A double fluid level is seen but mul- 
tiple fluid levels in the small and large bowel detract 
from the accuracy of this sign. 


sigmoid volvulus. The patient was again re- 
moved to the operating room and a celiotomy 
was performed through a left lower abdominal 
muscle-splitting incision. A typical volvulus of 
the sigmoid was found with the twist counter- 
clockwise at the rectosigmoid junction. The 
serosa of the involved gut appeared hemor- 
rhagic and black in areas along the antimesen- 
teric border. The condition of the patient was 
extremely poor and resection was decided 
against. The sigmoid was delivered, untwisted 
and decompressed with a rectal tube. The 
abdomen was closed without drainage. In spite 
of supportative therapy the condition of the 
patient became progressively worse and died 
on the first postoperative day. Postmortem 
examination was not performed. 

Case ut. W. D., Harlem Hospital No. 
11146, a colored male, age thirty was admitted 
on April 17, 1939, with a history of inability to 
urinate for the twenty-four hours prior to 
admission, severe colicky, lower abdominal 
pain and vomiting of about forty-eight hours 
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Fic. 2. Case iv. A cecostomy had been performed because 
of misinterpretation of the plain films and barium had 
been introduced through the cecostomy tube. Barium 
is shown in the cecum and ascending colon. Two huge 
vertical loops of sigmoid are clearly illustrated extend- 
ing from the pelvis to the left diaphragm. 


duration. There had been no bowel movement 
nor passage of gas for the past forty-eight 
hours. Upon examination the patient appeared 
to be acutely ill. The temperature rose from 
98.6° on admission to 104°F. in a few hours. 
The abdomen was markedly distended and 
tender throughout. No masses could be pal- 
pated in the abdomen. Rectal examination was 
negative. Examination of the plain films of 
the abdomen showed the presence of volvulus 
of the sigmoid colon. (Fig. 1.) Celiotomy was 
performed through a left lower abdominal 
muscle-splitting incision. A typical sigmoid 
volvulus was found with the twist at the recto- 
sigmoid junction in a counter-clockwise man- 
ner. The involved sigmoid was gangrenous and 
about 250 cc. of brown, foul-smelling fluid was 
present in the peritoneal cavity. The involved 
gut was exteriorized and an obstructive resec- 
tion performed. The peritoneal cavity was 
drained and the subcutaneous tissues were 
packed open with iodoform gauze. Following 
removal of the proximal Payr clamp, the 
colostomy drained well. In the next few days 
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Fic. 3. Case v. A, preoperative plain film of the abdomen showing two tremendously distended loops of 
sigmoid occupying most of the field and lying in a slightly oblique manner. There is great distention 
of the descending and transverse colons. B, barium enema two months later showing tremendous elongation 


and redundancy of the pelvic colon. 


it became evident that a spreading peritonitis 
was present and a fatal outcome was to be 
expected. The patient died on the eleventh 
postoperative day. 

Case iv. F. W., Harlem Hospital No. 
126988, a colored male, aged fifty-four, was 
admitted November 6, 1939, with a history of 
generalized colicky abdominal pain, obstipation 
and repeated vomiting of forty-eight hours’ 
duration. The patient noted increasing disten- 
tion of the abdomen and an inability to pass 
gas by rectum. There were no previous similar 
episodes. The patient had moderately severe 
hemoptyses on several occasions and had lost 
20 pounds in the past year. Examination 
showed the patient to be acutely ill and de- 
hydrated. The abdomen was markedly dis- 
tended and loops of bowel were outlined on 
the abdominal wall. Peristaltic waves were 
visible on inspection. The abdomen was 
markedly tender throughout. No masses were 
palpable. Rectal examination disclosed no 
abnormalities. A Miller-Abbott tube was 
passed but without noticeable relief of the dis- 
tention. An obstruction of the left colon was 
thought to be present, probably due to neo- 


plasm. A cecostomy was performed through a 
McBurney incision. The cecum was tre- 
mendously dilated and further exploration was 
not possible. The plain films of the abdomen 
were reported by Dr. Snow on the following day 
to be typical of volvulus of the sigmoid. 
(Fig. 2.) X-ray films of the chest showed 
advance pulmonary tuberculosis. The cecos- 
tomy drained poorly and distention progressed. 
The patient refused further operative procedure 
and died on the second postoperative day. 
Case v. C. W., Harlem Hospital No. 
151292, a colored female, aged twenty-two, was 
admitted January 22, 1941, with a history of 
severe generalized abdominal pain starting the 
day of admission. There was no nausea or 
vomiting. She had had a bowel movement in 
the morning and on the day prior to the attack. 
There was a history of a similar attack two 
years ago. No previous operative procedure 
was noted. The patient did not appear acutely 
ill or dehydrated. The abdomen was markedly 
distended and tympanitic. No masses or local- 
ized areas of tenderness were present. Rectal 
examination was negative. Plain films of the 
abdomen showed the typical appearance of 
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sigmoid volvulus. (Figs. 34 and B.) Celiotomy 
was performed through a left lower abdominal 
muscle-splitting incision. A volvulus of the 
sigmoid was present with a twist just above the 
rectosigmoid junction. The sigmoid was tre- 
mendously distended and appeared to occupy 
the entire abdomen extending to the right 
upper quadrant. The involved gut was de- 
livered into the wound untwisted and decom- 
pressed with a rectal tube. The abdomen was 
closed in layers without drainage. The post- 
operative course was uneventful and the 
patient was discharged on the twelfth post- 
operative day symptom-free. 

Case vi. I. C., Harlem Hospital No. 
151948, a colored female, aged forty-five, was 
admitted January 10, 1941, with a history of 
severe colicky para-umbical pain of four days’ 
duration accompanied by marked abdominal 
distention. The patient vomited several times 
on the day prior to admission. She noted the 
passage of bright red blood by rectum two days 
prior to admission. There was no history of pre- 
vious similar episodes. Paralysis of the right 
upper and lower extremities had been present 
for the past twenty years. Examination of the 
abdomen showed marked distention through- 
out, with moderate tenderness in the right 
lower quadrant. No localized masses were 
palpable. Examination of the lungs showed the 
presence of inspiratory rales at both apices 
and dullness at the right base. Clinically, the 
patient was thought to have an adynamic ileus 
following peritonitis. A Miller-Abbott tube was 
passed without relief of the distention. Plain 
films of the abdomen showed the presence of a 
sigmoid volvulus. (Fig. 4.) Celiotomy was 
performed through a left lower abdominal 
muscle splitting incision. A typical volvulus of 
the sigmoid was present with the sigmoid 
tremendously distended and reaching to the 
right upper quadrant. The twist had occurred 
about 8 inches above the rectosigmoid junction. 
The wall of the involved gut was discolored 
and the mesosigmoid was markedly thickened. 
The sigmoid was untwisted and deflated with a 
rectal tube. An obstructive resection of the 
involved loop was performed. Postoperatively 
the condition of the patient was good and 
following the removal of the proximal Payr 
clamp, the colostomy functioned well. On the 
fifth postoperative day the patient became 
aphasic and conjugate deviation of the eyes 
to the left was present. A spinal tap was per- 
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Fic. 4. Case vi. Plain film of the abdomen taken 
on admission showing typical “bent inner-tube” 
effect. Two enormous vertical loops of sigmoid 
are shown reaching to the left diaphragm. 
Markedly distended descending colon is present. 


formed and the fluid was found to be clear. 
The blood creatine, urea, and sugar were within 
normal limits. The blood Kahn was negative. 
The patient died on the sixth postopera- 
tive day. No postmortem examination was 
performed. 

Case vu. F. G., Harlem Hospital No. 
155208, a Puerto Rican male, aged thirty-eight, 
was admitted April 19, 1941, with a history 
of generalized abdominal pain of four days 
duration. He had vomited several times on the 
day of admission and had no bowel movement 
since the onset. There had been a previous 
similar attack one year ago; there had been a 
right hernioplasty three years ago. The ab- 
domen was markedly distended and tympa- 
nitic. A large firm, cystic-appearing elongated 
mass was noted in the left upper quadrant. No 
marked abdominal tenderness was present. 
Rectal examination was negative. The plain 
films of the abdomen showed the appearance 
typical of sigmoid volvulus. The patient was 
prepared for operation but while being given 
an enema, expelled tremendous quantities of 
gas and fecal material with immediate relief of 
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Fic. 5. Case vu. a, plain film of abdomen illustrating two vertical arms of the sigmoid extending to the 
left diaphragm. Marked distention of the small bowel is present. B, barium enema immediately following 
plain film showing constriction and twisting of the sigmoid loop in the region of the pelvis. The barium 
is shown to enter the lower loop of the volvulus and outlines the twist as an area of greatly increased 
density. The upper loop is partially filled with barium and the cecum is greatly distended. 


abdominal pain and distention. The patient 
was discharged symptom-free. No operative 
procedure was undertaken. 

Case vu. E. H., Harlem Hospital No. 
159155, a colored male, aged fifty-six, was 
admitted first on June 21, 1941, and on a 
second admission in January 26, 1942. At the 
first admission the history was that of repeated 
episodes of obstipation and progressive ad- 
dominal distention for the past three months. 
The attacks were associated with severe para- 
umbilical pain and vomiting. The patient had 
no bowel movement for four days prior to 
admission. He complained of severe generalized 
abdominal pain and nausea. Upon examination 
the abdomen was markedly distended with 
loops of gut outlined on the abdominal wall. 
Following an enema, the patient expelled huge 
quantities of gas and fecal material, with 
immediate relief of pain and distention. The 
patient was discharged without operative 
intervention. On January 26, 1942, the patient 
was re-admitted with a history of three similar 
episodes since the last hospitalization, with 
relief obtained by enemas and catharsis. For 


the past week he had complained of severe 
cramp-like abdominal pain localized in the 
left lower quadrant. There was associated 
nausea and abdominal distention. Upon exam- 
ination the abdomen was found to be markedly 
distended with loops of bowel outlined on the 
abdominal wall and visible peristalsis. Plain 
films of the abdomen showed the appearance 
typical of sigmoid volvulus. (Figs. 54 and B.) 
Celiotomy was performed through a left lower 
abdominal muscle-splitting incision. A typical 
sigmoid volvulus was present with the sigmoid 
greatly distended and occupying most of the 
peritoneal cavity. The twist had a curve at the 
rectosigmoid junction, the torsion being clock- 
wise for about 360 degrees. The involved loop 
was untwisted and deflated by rectal tube. The 
abdomen was closed in layers without drainage. 
The patient was discharged on the sixteenth 
postoperative day symptom-free. 


SUMMARY AND CONCLUSIONS 


Eight cases of acute sigmoid volvulus 
are presented from the surgical service of 
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Harlem Hospital. In all eight cases the 
diagnosis was made preoperatively by a 
correlation of the history, physical signs 
and the plain roentgenograms of the 
abdomen taken in the three positions 
suggested by one of us (L.G.). By direct 
examination of the patient alone it was 
impossible to differentiate this condi- 
tion from other types of acute intestinal 
obstruction. The following points are 
emphasized: 

1. In the presence of any acute intesti- 
nal obstruction it is highly important to 
consider the presence of volvulus of the 
sigmoid. It is most often mistaken for 
acute obstruction of the left colon due to 
new growths. It is to be remembered that 
the same principles of treatment do not 
apply to a sigmoid volvulus as to other 
obstructive lesions of the left colon because 
of the presence of an obstructed closed loop 
of bowel. 

2. Plain roentgenograms of the abdomen 
clearly demonstrated the presence of sig- 
moid volvulus in all cases reported here. 
The characteristic “‘bent inner-tube”’ effect 
is demonstrated and other confirmatory 
x-ray features are pointed out. 

3. The therapy for acute volvulus is 
immediate operation with the object of 
untwisting the obstructed loop and the 
insertion of a rectal tube for decompres- 
sion. If the blood supply to the twisted 
loop has been compromised, an exterioriza- 
tion procedure is indicated. 
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DANGER OF PARAVERTEBRAL BLOCK IN THE THERAPY 


OF ACUTE FEMORO-ILIAC PHLEBITIS 


L. J. GRAVELLE, M.D. 
Detroit, Michigan 


HLEGMASIA alba dolens, or so- 
called milk leg, is a clinical entity 
with which almost everyone is famil- 
iar. Previously it was believed that the 
process began in the femoro-iliac region. 
Today, through further study and a care- 
ful postmortem dissection of the veins 
of the lower extremity, it has been demon- 
strated! that these veins are the initial 
starting points in the greatest percentage 
of cases. Since 1931 when Leriche? intro- 
duced the use of paravertebral procaine 
infiltration in the therapy of this condition, 
there have been many reports on the value 
of this method. Ochsner and DeBakey** 
popularized the use of paravertebral pro- 
caine infiltration for phlegmasia alba dolens 
in this country. While it has been estab- 
lished that this method is a definite ad- 
junct in treatment, it is believed that this 
procedure is not without danger, for 
example, the propagation of a clot into the 
chest during the course of therapy.® 
The purpose of this presentation Is to 
illustrate the false security one may 
entertain with conservative measures in 
the therapy of acute femoro-iliac phlebitis. 
Heparin and dicumarol were given to one 
patient in conjunction with repeated pro- 
caine infiltrations of the lumbar ganglia. 
Two patients were seen and treated with 
paravertebral lumbar procaine infiltra- 
tions. One patient was a thirty-five year 
old white female in whom painful edema 
of the left leg developed on the seventh 
postoperative day. The other patient was 
a fifty-eight year old white female who 
entered the hospital with acute large bowel 
obstruction and was treated with intuba- 
tion and cecostomy. Pain and edema of the 
left leg developed on the third postopera- 
tive day. Both of these patients died and 


autopsy revealed femoro-iliac phlebitis 
with upward extension. 


CASE REPORTS 


Case 1. I. S., No. 80358, a white female, 
was admitted to Grace Hospital on August 2, 
1945, with a chief complaint of paralysis of 
the left leg and left arm. The patient enjoyed 
good health until one month before, when she 
noticed that she could not move a flatiron. Her 
left arm and left leg felt awkward. Several days 
later the left leg developed a prickling sensa- 
tion. Two weeks later she suffered generalized 
headaches, spots before her eyes and vomited 
continuously. Her memory gradually and 
progressively became worse. 

Upon admission physical examination dis- 
closed a well developed white female lying 
quietly in bed. Her left arm was flexed and her 
left wrist was limp. She was well oriented as 
to time and place. Fundoscopic examination 
revealed bilateral choked disks, papilledema 
approximately grade 111, a marked irregularity 
of the caliber of the vessels and a V-A ratio of 
3:1. The patient could not move her left upper 
extremity; her left lower extremity was para- 
lyzed from the hip downward. Her left foot 
was inverted and abducted. The patient was 
insensitive to light touch over the left side of 
the body and the knee jerks were increased 
on the left. The clinical impression at that time 
was a space-occupying lesion in the right 
parietal region, possibly a tumor, abscess or 
subdural hematoma. 

The red blood count revealed a slight second- 
ary anemia. White blood count, Kahn and 
Kline, and non-protein nitrogen were normal. 
Her temperature was 99.4°F., pulse 80 and 
respirations 18. X-rays of the chest and skull 
showed no disorder and spinal puncture re- 
vealed no abnormalities. An electro-encephalo- 
gram showed a depression of function in the 
right central zone with no evidence of a space- 
occupying lesion. 

Penicillin was given and on the fourth hos- 
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pital day a right subtemporal craniotomy was 
done. Since there was a marked inflammatory 
process involving the spinal meninges over the 
right hemisphere, nothing further was done. 
On the seventh postoperative day pain and 
swelling developed in her left leg which was 
still paralyzed. On the ninth postoperative day, 
after surgical consultation, the clinical impres- 
sion was femoro-iliac phlebitis. During the 
following ten days the patient received six 
I per cent procaine infiltrations of the left 
lumbar ganglia. The left lower extremity was 
clinically improved, swelling decreased and 
the pain was alleviated. On the twentieth post- 
operative day, while visiting with her husband, 
the patient developed a sudden pain in her 
chest and became cyanotic and comatose. Two 
hours later, having failed to respond to anti- 
spasmodic and stimulating drugs, the patient 
expired. 

At autopsy the brain was normal except for 
many adhesions in the region of the right 
hemisphere. The right lung revealed a pul- 
monary infarct involving the lower lobe. There 
was a well fixed thrombus of the left femoral 
and external iliac veins. The thrombus ex- 
tended into the left common iliac vein and up 
to the level of the renal veins in the inferior 
vena cava. The pathologic diagnosis was: (1) 
inflammatory meningeal reaction of the right 
temporal region of the brain; (2) femoro-iliac 
thrombophlebitis; (3) pulmonary embolism. 

Case ul. M. L., No. 79393, a fifty-eight 
year old white female, was admitted to Grace 
Hospital with a chief complaint of abdominal 
cramps and vomiting of three days’ duration. 
The patient was well until July 6, 1945, when 
she began to have severe abdominal pain. The 
next day she vomited and her abdomen became 
distended. She had no bowel movement since 
July 6th. She had no bowel irregularities nor 
noticed any blood in the stool. The past history 
was essentially negative. 

Physical examination revealed a well devel- 
oped, well nourished, obese female who ap- 
peared to be acutely ill. Her temperature was 
99°F., pulse was go and respirations were 
normal. Her abdomen was markedly distended 
with moderate tenderness and increased audi- 
tory peristalsis in the right lower quadrant. 
Vaginal and rectal examinations were negative. 
The red blood count was 4.9 million, hemo- 
globin 17 Gm., white blood count 14,600 with 
a normal differential count. Urinalysis was 
negative. 


February, 1949 


The patient was treated with parenteral 
fluids and a long intestinal tube was introduced 
into the stomach but did not enter the small 
intestine. On the second hospital day a cecos- 
tomy was performed. On the third postopera- 
tive day, the patient complained of an aching 
sensation in the left leg. The leg became swollen 
from the knee downward, was cold to palpation 
and bluish grey in color. A paravertebral 
procaine block was done with subjective im- 
provement. During the next eight days para- 
vertebral block was performed six times. On 
the twelfth postoperative day the swelling 
increased and exploration of the left femoro- 
iliac region revealed much induration around 
the vein and the artery. Five days later the 
patient developed pain in the right leg. 
Homan’s sign was positive. A diagnosis of deep 
thrombosis was made. Heparin and dicumarol 
were administered; 100 mg. of heparin were 
given intravenously and 300 mg. of dicumarol 
were given orally. Until the coagulation time 
had risen from slightly over two to fifteen 
minutes, 100 mg. of heparin were given every 
four hours. The following day the prothrombin 
report was 44 per cent of normal, therefore, an 
additional 100 mg. of dicumarol were given. 
Three days later the prothrombin level was 
30 per cent of normal but the patient com- 
plained of pain in the lower abdomen. Both 
lower extremities were markedly edematous. 
There was tenderness below and above both 
inguinal ligaments in the region of the femoral 
vein. A diagnosis of rising thrombosis was 
made and the patient was taken to the operat- 
ing room. A right transverse incision was made 
at the level of the umbilicus. The muscles were 
separated in the direction of their fibers and the 
peritoneum was retracted medially, exposing 
the inferior vena cava in which there was a 
palpable clot. It was not decided whether or 
not the clot had extended above the entrance 
of the renal veins into the inferior vena cava. 
The patient expired before any other manipula- 
tion was performed. 

The essential findings at autopsy were: (1) 
adenocarcinoma grade 11 of the sigmoid colon; 
(2) thrombophlebitis involving both femoral 
and iliac veins with extension of the clot into 
the inferior vena cava above the level of the 
renal veins. 


COMMENTS 


The purpose of presenting these two 
deaths is to emphasize that femoro-iliac 
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phlebitis producing a white, swollen leg 
is a serious complication. If such patients 
are treated with anticoagulants and dis- 
couraged activity, they often show im- 
provement but are not insured against 
pulmonary embolism.* Paravertebral pro- 
caine infiltration of the lumbar ganglia has 
proven effective in relieving pain and 
hastening the subsidence of edema in such 
cases. These two deaths are testimony to 
the fact that this method is not without 
danger. Because one is unaware of the 
pathologic process occurring in and around 
the vein, surgical intervention at the pres- 
ent time is the only positive method of 
preventing a clot from extending or break- 
ing off and leading to a pulmonary embolus. 


SUMMARY 


Although the incidence of ascending 
clots from femoro-iliac phlebitis is not 
common, it Is a serious condition. 


Gravelle—Femoro-iliac Phlebitis 


The employment of paravertebral pro- 
caine lumbar blocks or dicumarol and 
heparin in the therapy of acute femoro- 
iliac phlebitis is not a safe guarantee that 
pulmonary embolism will be averted. 
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TOTAL GASTRECTOMY FOR BENIGN GASTRIC ULCER 


Harotp Masters, M.D. 
Brooklyn, New York 


tion of total gastrectomy been used 

with any great frequency. In the 
past the procedure was avoided because 
of the usually attendant high operative 
mortality, severe postoperative complica- 
tions and the fear that the body activities 
could not function properly in the absence 
of the stomach. 

At the present time reports indicate that 
the mortality rate and postoperative com- 
plications are definitely being lowered. 
This has been made possible by refinements 
in surgical technic and by experience 
gained in treating these patients postoper- 
atively. Longmire! in his review of the 
literature notes that the mortality associ- 
ated with the operation of total gastrec- 
tomy is approaching that of the operation 
of subtotal gastrectomy. 

Most of the cases which have been 
reported were of extensive carcinomas of 
the stomach. The number of surviving 
patients after one year has been small. 
Therefore, the amount of information 
regarding the status of the gastrectomized 
patient is limited. Among the symptoms 
and signs which have been observed are 
those of nausea, vomiting, epigastric sensa- 
tions of “fullness and burning,” inability 
to eat heavily and difficulty in swallow- 
ing.''? Nevertheless, it is apparent that 
these people can maintain themselves 
fairly well. 

This case report deals with a patient who 
has been followed for one year after total 
gastrectomy. The pathologic features of 
the case and the course of the patient are 
informative. 


() "tien in recent years has the opera- 


CASE REPORT 
Mrs. E. S., a white female, aged fifty-one, 
was admitted to St. John’s Hospital because 
of abdominal pain. She stated that she had been 
well until one year prior to admission. At that 
time she began to suffer from epigastric pain 


and nausea. She went to her local physician 
who found nothing other than hypertension 
and treated her for this condition. Her symp- 
toms became progressively more severe. Three 
months before hospital admission vomiting 
appeared. The vomitus was of undigested food 
which was colored with dark blood. Her stools 
at this time became tarry. The epigastric pain 
was sharp and constant. She had never had 
any previous serious illnesses. She had two 
normal children and had had a vaginal hyster- 
ectomy for a fibroid uterus at the age of 
forty-six. There was no history of diabetes, 
tuberculosis or malignancy in the family. She 
knew that she had lost a great deal of weight 
in the past year, “about 60 pounds.” 

Physical examination revealed a fairly well 
developed female who looked ill. Her skin 
lacked tone and she showed evidence of weight 
loss. Her temperature was 98°F., pulse 100 and 
respirations 20. The pupils were round and 
equal and reacted to light and accommodation. 
The sclera and conjunctiva were clear. The 
ears, nose and throat were essentially normal. 
Respirations were regular and rapid. Ausculta- 
tion and percussion of the chest revealed no 
positive findings. The breasts were normal. The 
heart was of normal size. Rhythm was regular, 
and heart sounds were of good quality. No 
murmurs were present. Her blood pressure was 
180/105. The abdomen was flat. No scars were 
present. There was moderate tenderness and a 
sense of fullness in the right upper quadrant. 
The liver and spleen were not palpable. The 
genitalia were normal and the extremities were 
essentially negative. 

Urinalysis and the Wassermann reaction 
were negative. Blood chemistry was within 
normal limits. The erythrocyte count was 
4,250,000; the leukocyte count was 13,800 with 
75 per cent polymorphonuclears. Hemoglobin 
was 77 per cent of normal. The prothrombin 
time was normal. 

On fluoroscopic examination it was found 
that the esophagus was normal in outline. The 
cardia of the stomach functioned normally. 
The gas bubble was normal in outline. A large 
ulcer crater was seen on the upper lesser 
curvature posteriorly. There was a meniscus 
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sign present. No peristalsis was seen in this 
area. The remainder of the stomach and 
duodenum were normal. Film examination 
confirmed the fluoroscopic findings. The con- 
clusion was that of “‘stomach ulcer, probably 
malignant.” 

The patient was prepared for operation by 
blood transfusion, parenteral fluids and stom- 
ach lavages. The procedure was done under 
continuous spinal anesthesia. 

At operation, an upper right rectus incision 
was used. The abdominal organs were found 
to lie in their normal relationships. No free 
fluid was present. On palpation the lower two- 
thirds of the stomach posterior wall was found 
to be invaded by hard, nodular tissue. At this 
site the stomach wall adhered firmly to the 
underlying pancreas. The greater omentum 
was studded throughout by small, firm nodules. 
On section these nodules were found to be 
composed of white, resilient tissue. The liver 
was normal in appearance. The impression 
was that of an extensive carcinoma of the 
stomach. 

The stomach and the entire omentum were 
removed, and an anticolic esophagojejunos- 
tomy was done. Proximal to the anastomosis 
an entero-entero anastomosis was performed 
between the limbs of the jejunal loop. The 
abdomen was closed in layers. 

During the first three days the patient re- 
ceived nothing by mouth. She had two blood 
transfusions and other appropriate parenteral 
fluids. Gentle suction was applied continuously 
to a Levin tube which had been passed to the 
anastomotic site. 

The postoperative course was excellent. The 
temperature rose to 102°F. on the first day and 
then returned to normal on the fourth day 
where it remained until the patient left the 
hospital. On the fourth day the Levin tube was 
removed and the patient received small 
amounts of fluid by mouth. On the sixth day 
she was taking frequent feedings of small 
amounts of solid food with no associated dis- 
comfort. She was asymptomatic and had one 
to two normal bowel movements daily. She was 
discharged from the hospital fifteen days after 
operation. 

Sectional study of the stomach revealed that 
the lesion was a benign gastric ulcer. This was 
surprising in the view of the fact that the 
stomach at time of operation had appeared to 
be so characteristic of carcinoma. The nodules 
of the omentum were inflammatory in nature. 


For the first two months after leaving the 
hospital the patient found that she had to 
watch her diet carefully. She was unable to eat 
heavily or to drink fluids in any great volume. 
She had to take small sips of fluid and small 
bites of solid matter. If she did otherwise, she 
immediately became nauseous. She noticed no 
change in bowel habit. 

After these first two months she found that 
she was able to accommodate a normal diet 
regimen. She was able to take fluids in any 
amount and frequency. She has been com- 
pletely asymptomatic and is leading a normal 
life. A follow-up barium meal showed a moder- 
ately dilated jejunum and a normal appearing 
anastomotic stoma. 

The patient has gained only about 15 pounds 
since leaving the hospital which is surprising 
when one considers that she has been eating 
exceedingly well. 


This failure to gain weight following 
total gastrectomy has been also present in 
the series of gastrectomized patients that 
Longmire! observed. 

Ferrous iron has not been given to this 
patient. Nevertheless, her blood values 
are within normal limits. 


SUMMARY AND CONCLUSIONS 


Total gastrectomy is recommended as 
an operation for extensive lesions of the 
stomach. The operation need not be ac- 
companied by a prohibitive mortality rate. 
The gastrectomized patient is capable of 
adjusting himself remarkably well to his 
metabolic needs. Not all extensive invasive 
lesions of the stomach are malignant in 
nature. 

A case is presented in which an appar- 
ently malignant lesion of the stomach 
turned out to be a benign gastric ulcer. 
The case is also noteworthy because of the 
smooth postoperative course and because 
of the ease with which the patient adjusted 
herself to the absence of her stomach. 
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OMPHALOCELE WITH INCIDENTAL APPENDECTOMY* 


Epwin MENDELSSOHN, M.D. 
Philadelphia, Pennsylvania 


HE following case of a hernia opera- 

tion on a baby less than an hour old 

is reported because of the immediacy 
of the operation, the incidental but neces- 
sary appendectomy and the successful 
outcome of the surgical procedure. Al- 
though no surgeon is likely to have a large 
group of such cases and conclusions are 
not possible from a single case, it is 
advisable to collate data from individual 
operations with the hope that ultimately the 
information may be significant. (Table 1.) 


CASE REPORT 


Baby L., No. 217513, a white male, was 
delivered at the Jewish Hospital with low 
forceps at 11:41 P.M. on September 27, 1945. 
His cord was immediately seen to be ballooned 
to form a sac extending 4 inches from the 
abdominal wall but it was of normal size from 
sac to placenta. The obstetrician clamped and 
cut the cord 3 inches from the apex of the sac. 
A sterile dressing was applied, the baby was 
weighed and placed in a heated crib. It was 
thought best to operate immediately because 
the stomach and intestines were as yet not 
distended with food and gas, suggesting that 
the abdominal opening might be closed with 
less difficulty. 

Examination of the baby in the operating 
room showed that he had a true umbilical 
hernia. The hernial ring was small, 2 by 3 cm., 
and firm. The sheath of the hernial base was 
sharply defined from the surrounding abdom- 
inal skin. The sac was moist, thin, translucent 
and pliable and measured 8 by 5 cm. Numerous 
loops of bowel could be seen through the wall 
of the sac. The umbilical cord extended from 
the apex of the sac. When the cord was raised, 
the two umbilical arteries and the umbilical 
vein could be seen entering the abdominal wall 
in the left inferolateral area. The contents of 
the sac could not be completely reduced 
manually; part of the contents was adherent 


to the inner lining of the sac around the umbil- 
ical vessels. Rectal examination was negative. 

The baby was strapped by towels to a cir- 
cumcision board. Hot water bottles were placed 
about the infant. The operative field was pre- 
pared with ether and tincture of merthiolate 
and the area was draped. A sugar tit, moistened 
with whiskey, was used for anesthesia and gave 
satisfactory relaxation. 

The sac was incised on the side opposite the 
umbilical vessels which easily could be seen 
and palpated. This portion of the sac consisted 
of peritoneum internally and amniotic mem- 
brane externally. The two layers were fused 
and made a delicate, thin wall which was less 
than 1 mm. in thickness. The incision was 
extended in both directions in an arc 14 inch 
distant from the hernial ring until the attach- 
ments of the bowel to the inner lining were 
encountered. The collapsed small intesting was 
returned with ease to the peritoneal cavity 
until the ileocecal region was reached. It was 
then seen that the inner mesenteric border of 
the cecum of the ascending colon and of the 
transverse colon up to but not including the 
splenic flexure was attached to the inner lining 
of the sac. The meso-appendix was similarly 
attached. All these structures were carefully 
freed from their attachments by sharp dissec- 
tion. The meso-appendix, however, was so 
intimately connected with the peritoneum of 
the sac that in order to liberate it the appen- 
dicular artery had to be doubly ligated with 
quilting cotton and divided between ligatures. 
In replacing the large intestine into the peri- 
toneal cavity it was necessary to make an 
incision, 5 mm. in length, extending vertically 
upward along the midline from the circumfer- 
ence of the ring. 

Since it had been necessary to divide the 
appendicular artery, the appendix was again 
inspected five minutes after it had been re- 
turned to the peritoneal cavity. The appendix 
was turning black, hence an appendectomy 
was performed by ligating its base. Chemical 
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sterilization was not practiced since bacteria 
are not present in the intestines of a newborn 
for the first six hours. The edges of the hernial 
ring were freshened to obtain the strongest 


Mendelssohn—Omphalocele 


The baby was last seen on December 24, 1948, 
three years after the operation. Examination at 
the site of operation showed no areas of weak- 
ness of the abdominal wall. The birth weight 


TABLE I 


INFANTS LESS THAN ONE MONTH OLD 


Symptoms, Diagnosis 


Anatomic Lesions 


Result 


Hernia, tumor in right 
inguinal region; nausea, 
mass in scrotum; abdo- 
men swollen; rigidity 

Strangulated inguinal 


Disemboweled at birth; 
appendix red, contused 
and swollen 

Scrotal hernia on right 


Umbilical hernia, reduc- 
tion impossible 


Right irreducible, in- 
guinal hernia; skin over 


APPENDECTOMY IN 
Author Publication Sex| Age 
Lilienthal | J. A. M. A., 51:| M 21 
475, 1908 days 
Dixon Ann. Surg., 47: 57,| M 24 
108 days hernia 
Reed J. A. M. A., 61:| ? 2 
199, 1913 hours 
Ham Brit. M. J., 1: 1006,| ? 12 
1927 days side 
Dune Kbirurgiya, 8: 139,| ? 18 Hernia 
1937 days 
Bubis West. J. Surg., 50:| F I 
165, 1942 hour 
Black Proc. Staff. Meet.,| M 14 
Waugh Mayo Clin., 17: days 
328, 1942 


hernia red and warm 


At operation gangrenous 
appendix was found in 
sac adherent, B. coli 


At operation part of the 
cecum, ileum and the 
appendix were found in 
hernial sac; appendix 
was adherent to the sac 
and gangrenous 

At operation the ap- 
pendix removed and in- 
testine replaced 

At operation hernial sac 
containing cecum and 
gangrenous appendix 
was found; appendix 
was removed 

?—phlegmonous _perfor- 
ating 

At operation appendix 
and mesentery were ad- 
herent to hernial sac; 
appendix was removed 

At operation gangrenous 
appendix was removed; 
abscess in sac alongside 


Recovery 


Death 


Recovery 


Recovery 


? 


Recovery; 
died at 
eizht 
months 

Recovery 


testicle; repair of hernia 


postoperative healing of the wound. The muscle 
and fascia were not freed around the hernial 
ring. 

The peritoneal surface of the fascia of the 
ring was closed with continuous No. 00 chromic 
gut. The fascia was also closed, with little 
tension, using No. o chromic gut and the skin 
was approximated with interrupted vertical 
mattress sutures of quilting cotton. 

The baby’s convalescence was excellent. He 
was breast fed for the first twenty-four hours 
and then had a supplemental house formula. 
On the fifth postoperative day the wound was 
seen to be healed and the skin sutures were 
removed. The baby was discharged from the 
hospital on the eighth postoperative day. 


was 6 pounds 10 ounces and the present weight 
is 34 pounds. 


CONCLUSION 


This case is believed to be the earliest 
recorded case of removal of an appendix 
adherent to the hernial sac, with a favora- 
ble result. This result may be attributed 
to early surgical intervention. 
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MECKEL’S DEFORMITY * 


INTESTINAL OBSTRUCTION CAUSED BY A REMNANT OF 
VITELLO-INTESTINAL DUCT 


WILLIAM LANGLEY SIBLEY, M.D. 


Roanoke, Virginia 


twelve cases of Meckel’s diverticulum. 

In that paper special reference was 
made to seven patients who had a symptom 
complex suggestive of inflammation but 
at operation no signs of inflammation were 
found. In those seven cases of Meckel’s 
diverticulum gastric mucosa was found 
in the diverticulum, and it was suggested 
that the symptoms the patients had were 
caused by acid and pepsin secreted by the 
ectopic gastric mucosa. The condition was 
termed ‘‘Dyspepsia Meckeli.” Since that 
paper was published, the author has had 
two cases of Dyspepsia Meckeli in which 
gastric mucosa was found in the diverticu- 
lum and no inflammation was present. The 
author has now seen nine cases which fit 
the classification of Dyspepsia Meckeli. 
In addition to the cases just mentioned, 
the author has recently had an unusual 
case of Meckel’s diverticulum which forms 
the basis of this paper. It is unusual be- 
cause it represents a case of intestinal 
obstruction caused by a remnant of the 
mesentery of the vitello-intestinal duct 
rather than the diverticulum itself. 

There are numerous deformities caused 
by remnants of the vitello-intestinal duct, 
and the use of the term Meckel’s diverticu- 
lum in reference to all of these deformities 
is misleading and confusing. In the case 
to be presented one would have difficulty 
classifying it as a Meckel’s diverticulum, 
but the term Meckel’s deformity would be 
entirely appropriate. 

The following is the author’s fifteenth 
case of Meckel’s deformity: 


ik a previous paper the author! reported 


CASE REPORT 


Hospital Case No. 11,777, J. G. W., a white 
male, aged thirty-two, was admitted to the 
hospital at 2 a.M., May 26, 1946, complaining 
of pains in the abdomen. The history revealed 
that he became ill at 6 p.m. on May 25, 1946, 
with cramping pains in the abdomen. At first 
the pains were intermittent and mild but 
toward midnight they became rather constant 
and of intense severity. From the time of onset 
there was spasmodic intermittent nausea and 
vomiting. Upon arrival at the hospital the 
area of maximum pain was in the neighborhood 
of the umbilicus. The past history was entirely 
negative and irrelevant. He had always enjoyed 
excellent health. However, he admitted that 
all his life he had a phobia of appendicitis and 
was afraid all during his service in the navy 
that he would have an attack at some point 
where he could not obtain surgical attention. 
This fear was explained by the fact that his 
grandfather and his father both died of appen- 
dicitis with rupture and peritonitis. 

Physical examination revealed a_ robust, 
muscular male, with a temperature of 98°F., 
the pulse rate was 78 and respirations were 20. 
His abdomen was moderately distended and 
tympanitic. There was meteorism to ausculta- 
tion of the abdomen with the stethoscope. 
Palpation of the abdomen revealed distinct 
tenderness in the right lower abdomen at 
McBurney’s point. There was rebound pain 
at this point. Rectal examination gave nega- 
tive results. 

Laboratory examinations revealed a total 
white blood cell count of 15,500, with 79 per 
cent polymorphonuclear cells and 21 per 
cent lymphocytes. Urinalysis was negative, the 
specific gravity was 1.025. 

A diagnosis of probable appendicitis was 
made. This diagnosis was made with some 
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trepidation. Nevertheless, it was thought that 
a laparotomy should be performed without 
delay. 

Operation was performed at 3:30 A.M. on 
May 26, 1946. A mid-transverse right Rocky- 
Davis incision was made under spinal anes- 
thesia. Upon entering the abdominal cavity 
about 200 cc. of straw-colored, serous fluid was 
encountered. The appendix was found to be 
normal in appearance. The ileum was followed 
for about 20 cm., and a constricting band of 
tissue was encountered at this point. (Fig. 1.) 
The bowel was found to be rotated moderately 
in a state of volvulus at the point where the 
constricting band was found and had produced 
a complete intestinal obstruction. The bowel 
above this point was distended with gas and 
near the constricting band it was red and 
edematous. The bowel below this point was 
normal in every respect. After correcting the 
volvulus it was discovered that the constricting 


‘band was in reality a rudimentary mesentery 


with an artery and vein which completely 
encircled the bowel at that point. This band 
immobilized the bowel and accounted for the 
circumstances which allowed the volvulus to 
occur. The constricting band with its blood 
vessels was removed by sharp dissection. The 
lumen of the bowel which had been con- 
stricted by the band was found to be elastic, 
and a finger could be passed from side-to-side 
through the area, indicating that no permanent 
stricture existed. The omentum was placed 
over this area in an attempt to prevent post- 
operative adhesions at the site of dissection. 
The appendix was removed prophylactically. 
The incision was closed in layers without 
drains. 

The patient’s recovery was satisfactory until 
the following afternoon, May 27, 1946, when 
his abdomen became markedly distended and 
all signs of peristalsis disappeared. It was 
evident that an ileus had developed. A Miller- 
Abbott tube was inserted through the nose and 
advanced to a point where some of the abdom- 
inal distention was relieved. However, on the 
next evening of May 28th, it was believed that 
the distention was not being relieved adequately 
and the author was suspicious of a recurrence 
of the mechanical obstruction. Consequently, 
at 9 p.M. on May 28th the abdomen again was 
opened by a short left rectus incision using 
spinal anesthesia. The abdominal cavity was 
found to be dry. The bowel was not inflamed 


and no mechanical obstruction could be found. 
The area of operation was entirely satisfactory. 
No adhesions existed. A state of paralytic ileus 
accounted for the abdominal distention. The 
Miller-Abbott tube was found to be in the 
jejunum, and the inflated tip of the tube was 
grasped with the hand and “milked” down 
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Fic. 1 A, schematic drawing of the intestinal ob- 
struction caused by a remnant of the mesentery of a 
Meckel’s diverticulum. B, a closer view of the intes- 
tinal obstruction caused by the remnant of the 
Meckel’s diverticulum. The individual blood vessels 
running up the mesentery can be seen clearly. A, 
distended ileum above the obstruction; B, remnant 
of the mesentery of Meckel’s diverticulum causing 
obstruction; C, normal ileum below obstruction; D, 
blood supply of the mesentery of the Meckel’s 
deformity. 
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into the ileum. During this manipulation the 
colon contracted and emptied itself through 
the anus, and the small bowel was deflated by 
the advancing Miller-Abbott tube. The incision 
was closed and the patient was returned from 
the operating room greatly improved. Follow- 
ing the program of early ambulation, the 
patient was gotten out of bed several times 
daily from the first day. Prostigmine was 
administered hypodermically every four hours 
and shortwave diathermy was applied to the 
abdomen each day for several days; enemas 
were administered twice daily. Nourishment 
was maintained by adequate amounts of intra- 
venous solutions. 

On June ist gas was passing freely from the 
rectum; 2 ounces of castor oil were instilled 
in the bowel through the Miller-Abbott tube 
and the tube was removed. From this day on 
the patient had no further trouble. The bowels 
moved regularly, the abdomen remained undis- 


tended, both wounds healed by first intention 
and the patient was discharged from the hos- 
pital on June 6, 1946, eleven days after admis- 
sion. Follow-up in September, 1946 revealed 
no recurrence of the symptoms. 


SUMMARY 


1. This case represents an unusual com- 
plication caused by remnants of the 
mesentery of the vitello-intestinal duct. 

2. It is suggested that an over-all term, 
Meckel’s deformity, be used to describe 
the diseases due to remnants of the vitello- 
intestinal duct whether they be a Meckel’s 
diverticulum or otherwise. 
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CANCER, GUMMA AND TUBERCULOSIS OF THE FOREARM* 


NeEtson C. JEFFERSON, M.D. 
Chicago, Illinois 


HE nature of bony lesions in the fore- 

arm either primary or metastatic is 

often a diagnostic problem. This is 
especially true when such lesions are not 
associated with other pathologic processes. 
Although biopsy in this region can be done 
with ease, yet to make a clinical or x-ray 
diagnosis is considered mandatory. Such 
was the manifest interest in the cases 
herein presented. 

In 1900 Mundell! reported three cases of 
tuberculosis of the wrist treated by bony 
excision, with good results. He stressed the 
fact that rarefaction in such bones is pre- 
sumptive of tuberculosis. Stress, strain and 
friction were ventured as the mechanism 
for pain in such cases. Schurer? reported a 
case in which the disease was transmitted 
from the fifth metacarpus into the wrist 
joint in the absence of skin manifestations. 
His diagnosis was made by x-ray. Meusor® 
reported one case of tuberculosis of the 
wrist in which repeated x-rays were nega- 
tive. Bony excision of the os naviculare 
effected a cure. F. de Faye‘ summed his 
experience in treating tuberculous osteo- 
myelitis as follows: Spontaneous cure is apt 
to occur in children, and after bony exci- 
sion in adults amputation is usually not 
necessary. In 1933 Denis® concluded that of 
the three approaches to rational therapy of 
tuberculous osteomyelitis, namely, helio- 
therapy, orthopedic or medical, and surgi- 
cal, the surgical aspect had not received 
due credit. Steindler® discussed twenty-four 
cases of tuberculous osteomyelitis of the 
wrist joint and recommended resection or 
excision after a brief preliminary period of 
conservative treatment. 

As evidence that many types of bony le- 
sions may escape correct diagnosis, Meyerd- 
ing’ writes, ‘In some instances the surgeon 


and pathologist have found themselves in 
error in spite of their efforts and not until 
necropsy has the true nature of the lesion 
been discovered.” In a treatise by Toumey* 
it was stressed that history of injury, 
trauma or illness along with other adjuncts 
may point directly to a specific diagnosis 
in bony lesions. Trauma as a cause of bony 
lesions or neoplastic growths is not gen- 
erally accepted. However, Ritter® reported 
a case of neurogenic sarcoma of the fore- 
arm traceable to a five-week old injury, 
and acknowledged that in most instances 
trauma does not appear to play a role in 
such lesions. 

Accidental and surgical trauma as a 
cause or localization of bony lesions has 
been both supported and denied. Wikle 
and Ritzmann” reported on surgery of a 
low-grade malignant adenomatous goiter 
with subsequent rapid growth of the re- 
maining elements. It is true that a bony 
lesion at surgery may show one microscopic 
picture and an entirely different one of the 
metastatic lesions at necropsy. This has 
been shown in the osteogenic group of sar- 
comas. Trauma as a cause of delayed 
metastases has some supporters. Rash and 
Raider!! reported on sixty-four cases of 
carcinoma of the thyroid. There was no 
forearm metastasis. One of the cases de- 
veloped metastasis sixteen years after 
surgery. Outerbridge’? recently reported on 
five thyroids in which biopsies of the 
metastatic lesions appeared microscopically 
to be normal thyroid tissue. One of these 
metastatic lesions appeared in the radius. 
Stoloff!* reported a case of osteogenic 
sarcoma of the forearm which he associ- 
ated with a two-week old injury. Geschick- 
ter and Maserity" reported on seventy-six 
malignant thyroids, six of which presented 
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Fic. 3. Case 1. The soft tissue mass was excised; the 


lesion in the ulna was curetted and paeked with 
2 Gm. of streptomycin. 


Fic. 1. Case 1. L. H. X-ray picture shows the 
bony lesion in the distal ulna and a soft tissue 
mass. 


biopsy specimen showing giant cell tubercle and 
caseation. 


bony metastases, none of which was in the 
forearm. 

Hodges" has stated that bony lesions 
react in a manner corresponding to the 
structure involved. Hence the diagnosis 
may be obscure when such lesions are seen 
in unusual places. He made specific refer- 
ence to tuberculosis of long bones. Gumma 
of bones may react in a similar manner and 
thus may prove to be a diagnostic problem 
from the x-ray standpoint. 


CASE REPORTS 


Case1. L. H., a sixty-four year old female, 
entered Provident Hospital, November 22, 
1946, with the chief complaint of pain with 
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Fic. 4. Case 1. This film shows rounding off of the 
bony process with no x-ray evidence of progression of 
the lesion. 


swelling in the right forearm on the ulnar side 
proximal to the wrist joint. The symptoms 
began insidiously about one year previously, 
and during the twelve-month interval she had 
been treated by various means for arthritis. 
(Figs. 1 to 4.) 

Examination revealed the distal ulnar region 
to be swollen and tender, and there appeared to 
be palpable discrete subcutaneous nodular 
masses. Except for a moderate hypertension the 
patient appeared to be normal. 

Because of the history of one year’s duration 
in symptoms, the right forearm and chest were 
x-rayed at the same time. A few calcified 
nodules in the chest were reported. There was 
an osteolytic lesion about 2 cm. in diameter in 
the distal end of the right ulna surrounded by a 
large, soft tissue mass. Chondrosarcoma and 
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Fic. 5. Case 1. M. T. The lesion as it appeared in the radius when first seen. 
Fic. 6. Case u. This film shows defect in the lesion after biopsy. 


Fic. 7. Case 11. Low power microscopic section showed normal-appearing thyroid tissue in the bone. 
Fic. 8. Case 1. The original thyroid sections as shown did not appear to be malignant. 


tuberculosis were ventured as possible diag- 
noses although no calcium deposits appeared in 
the soft tissue mass, A biopsy was done 
November 24, 1946, which revealed a granulo- 
matous tenosynovitis with granulomatous ma- 
terial in the medullary cavity of the distal ulna. 
The diagnosis of tuberculosis was confirmed 
microscopically. 

On December 7, 1946, a wide excision of the 
granulomatous material including the medul- 
lary contents of the distal ulna was performed. 
The cavity was packed with 2 Gm. of strepto- 
mycin, closed tightly and immobilized in a 
posterior mold skin tight plaster cast. The pa- 
tient received 1 Gm. of streptomycin daily for 
one week. The immediate postoperative con- 
dition of the patient was without incident, and 
she was discharged from the hospital on the 
eighth postoperative day. The patient has been 
followed in the out-patient department for 
clinical and x-ray observations at approxi- 


mately monthly intervals. Clinically the lesion 
has been completely quiescent and x-rays 
showed no evidence of spread with rounding 
off of the bony defect following surgery. The 
cast was removed June 4, 1947, and at the 
present time the patient has no symptoms nor 
has there been any ankylosis at the wrist joint. 
There is no x-ray evidence of spread of the 
disease. 

Case ut. M. T., a sixty-two year old 
female, was admitted to Provident Hospital, 
May 7, 1945, with the chief complaint of pain 
and swelling in the left distal forearm, mainly 
on the radial side, of six months’ duration. She 
allegedly injured this arm in December, 1944, 
and the symptoms grew progressively worse 
until entrance to the hospital. (Figs. 5 to 8.) 

The past history revealed that the patient 
was operated upon by Dr. U. G. Dailey in 
October, 1942, for a large, nodular, mildly toxic 
goiter. The goiter history dated back twenty 
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Fic. 9. Case 11. A. M. The lesion in the ulna as it appeared when the patient 


presented herself. 


Fic. 10. Case 111. This film was made immediately after excision. Note complete 


bony defect in ulna. 


Fic. 11. Case 111. Lower power microscopic section upon which a diagnosis of osteochrondrosarcoma 
was made. 
Fic. 12. Case 111. Microscopic section upon which diagnosis of gumma was made. Note new bone 
growth and granular caseous material. 


years. It was suggested by the surgeon at the 
time of operation that the goiter might be 
malignant, however, microscopic studies did 
not support such a diagnosis. 

X-ray studies of the forearm revealed an 
osteolytic lesion of the radius. A metastatic 
lesion from the thyroid, parathyroid or kidney 
were considered unlikely because of inability to 
find obvious primary lesions at these sites. A 
clinical diagnosis of Ewing’s sarcoma or endo- 
thelioma was entertained although x-rays did 
not show the “onion peel” effect. Biopsy of the 
radius was done May 8, 1945. Hemorrhage in 
the operative site was controlled only after 
packing the defect with bone wax (gelatin 
sponge and oxycel were not available at that 
time.) The immediate postoperative recovery 
was excellent. Microscopic examination showed 
what appeared to be typically normal thyroid 
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tissue without evidence of mitotic figures or 
anaplasia. Further x-ray studies revealed 
osteolytic lesions generalized in the bony 
skeleton, more pronounced in the ribs. The pa- 
tient was discharged from the hospital May 17, 
1945, to be followed in the clinic. She was re- 
admitted to the hospital October 3, 1945, in a 
terminal state, and expired October 8, 1945. 
Necropsy revealed generalized metastatic thy- 
roid tissue. 

Case ut. A. M., a fifty-two year old 
female, was admitted to Provident Hospital, 
June 22, 1945, with the chief complaint of 
swelling over the left distal ulna and weakness 
in the wrist. There were associated aches and 
pains mostly at night. The symptoms began 
four to five months prior to admission and 
grew progressively worse. (Figs. 9 to 15.) 

Physical examination at that time revealed 
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Fic. 13. Case 11. Shows healing of the bony lesion 
after antiluetic therapy. 


Fic. 14. Case 1. Film made on June 3, 1947, which 
shows that only a small defect remains in the ulna. 


an indurated swollen left forearm near the 
wrist joint. There was no fluctuation or heat. 
X-ray of the left forearm revealed an osteolytic 
lesion of the ulna. A positive serology was the 
only significant laboratory finding. A clinical 
diagnosis of bone sarcoma was made. Because 
of the patient’s refusal for surgical intervention 
at that time, x-ray therapy was considered 
second choice and was given elsewhere. There 
was no improvement in the symptoms or x-ray 
appearance of the lesion. The patient returned 
to Provident Hospital, November 23, 1945, 
and submitted to further diagnostic procedures. 
Removal of bony and cartilage-like material 
from the entire cross section of the distal ulna 


Fic. 15. Case 111. The original liver biopsy in 1939 
reveals loss of liver architecture with caseation 
and small round cell infiltrations. The size of the 
liver receded under antiluetic therapy. 


and its immediate environs was done. A 
microscopic diagnosis of osteochondrosarcoma 
was made. The patient refused amputation 
and was not seen for several weeks when she 
returned requesting further antiluetic therapy 
which she had received intermittently for a 
number of years in our clinic. While following 
this patient in the Tumor Clinic, it was 
observed that the lesion began to heal. 

A study of her previous record revealed that 
in 1939 she had an attack of nausea, vomiting 
and an abdominal mass was palpable. A cysto- 
scopic examination was done and a slight right 
hydronephrosis was found. An exploratory 
laparotomy December 2, 1939, revealed a 
large, nodular liver, which according to the 
surgeon was carcinoma. The microscopic 
diagnosis was reported by the pathologist to 
be tuberculosis. 

In view of the conflicting opinions as to the 
diagnosis and in view of the fact that further 
questioning of the patient disclosed that after 
these various complaints she would resume 
her blood treatments and feel much better, 
the original diagnoses were observed with some 
doubt. According to the record she had been 
most uncooperative with her antiluetic therapy 
appointments, hence she was never completely 
treated. A recheck of the microscopic sections 
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revealed the 1939 biopsy of the liver to be 
gumma, and the 1945 biopsy of the ulna was 
also gumma. Careful observation of this 
patient revealed that all symptoms disappeared 
and the bony lesion healed under potassium 
iodide therapy. 


COMMENTS 


To date there appears to be a paucity of 
data on the immediate and prolonged ob- 
servations with the use of streptomycin 
combined with surgery in the treatment of 
tuberculosis of bones and joints. Evalua- 
tion of results are not easy since the series 
are usually small. Good, indifferent and 
bad results have been obtained on helio- 
therapy, orthopedic or medicine, and sur- 
gery, either combined or alone. However, 
an excellent result in one case would appear 
to merit some note, especially since the 
surgical procedure combined with strepto- 
mycin was used. Most authors have pre- 
sented cases involving the carpal bones of 
the wrist joint. Few have discussed the 
original focus as being in the distal ulna or 
radius extending into the wrist joint. 

How one may classify metastatic thyroid 
to bone as true cancer when microscopically 
the cells appear to be innocent is of interest. 
Although our case at thyroidectomy did 
not appear to show any microscopic evi- 
dence of mitoses or anaplasia, yet malig- 
nancy was suspected by the surgeon, Dr. 
U. G. Dailey, as evidenced by his notes. 
Hemorrhage at the time of biopsy of the 
left ulna was clinical evidence that the thy- 
roid might have been at fault. Microscopi- 
cally this proved to be the case. 

A surgical and clinical diagnosis of car- 
cinoma of the liver and microscopic diag- 
nosis of tuberculosis of the liver were made 
in 1939. A diagnosis of osteochondrosar- 
coma of the left ulna was made in 1945. 
Such diagnoses made one investigate previ- 
ous records resulting in the present diagno- 
sis of gumma of both the liver and the left 
ulna. 


SUMMARY 


1. Three cases of osseous lesions in the 
orearm with the contending diagnostic 
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problems of tuberculosis, metastatic thy- 
roid and gumma have been presented. 

2. The eventual management and treat- 
ment have been outlined with results 


obtained. 

3. Emphasis is placed on the impor- 
tance of x-ray, history and accurate 
observations in attempting a clinical 
diagnosis. 

4. Although the x-ray is no doubt 
our best clinical diagnostic aid, yet bony 
lesions may present unusual configura- 
tions which may be misleading to the best 
roentgenologists. 
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LONG ISLAND COLLEGE OF MEDICINE 
Brooklyn 


HE Long Island College of Medicine is a seventeen-year old insti- 

tution with an eighty-eight year heritage. Although the college was 

incorporated in 1930, it stemmed directly from the former Medical 
College of The Long Island College Hospital which was chartered in 1857. 
The announcement of the first course of lectures, which began in March, 
1860, stressed that this was the first medical college in the country organ- 
ized in connection with a college or teaching hospital. 

On December 15, 1888, the Hoagland Laboratory was formally opened; 
the first director was Dr. George M. Sternberg. This was the first labora- 
tory in the United States, endowed by private funds, to be devoted to 
research in bacteriology and allied sciences. In 1896 the Polhemus 
Memorial Clinic was built and endowed by the late Mrs. Caroline H. 
Polhemus in memory of her husband, Henry D. Polhemus. By 1930 a very 
considerable amount of clinical training of students was being given in 
various affiliated Brooklyn hospitals by physicians who had no association 
with the parent hospital. It was, therefore, deemed wise to place the control 
of the college in a board of trustees independent of any one hospital but 
closely cooperating with several. This was done and the Long Island 
College of Medicine was duly incorporated in June, 1930. 

In 1931 the Science Laboratory of The Long Island College Hospital 
was formally opened, a building made possible by a gift of Dr. John O. 
Polak, Professor of Obstetrics and Gynecology. In 1933 the Donnellon 
Student Center was established through a gift from Miss Jennie A. Don- 
nellon and Miss Cornelia E. Donnellon. Adjoining the Science Laboratory, 
the house contains rooms used for student relaxation, social affairs and 
study. It also contains the ““Open Gate,” a cafeteria which affords dining 
facilities for the college and hospital staffs, students and visiting friends. 
In 1944 the William Alanson White Clinic was dedicated, a building 
which houses the Department of Psychiatry as well as the Social Service 
Department. 

The course offered by the Long Island College of Medicine aims to 
integrate medical education and medical practice, to train the student to 
treat the human being as a whole in his particular relationship to the social 
structure and to emphasize his responsibilities both to his profession and 
to the public. 

The present endowments amount to about five million dollars. At this _ 
time a drive is in progress to raise $15,000,000 for new buildings and added 
endowments. Several acres of land have been purchased near the Kings 
County Hospital, where a great part of the clinical undergraduate teaching 
is done, on which will be built modern buildings. 
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NEW TRACTION DEVICE FOR REDUCING FOREARM 
AND WRIST FRACTURES AND DISLOCATIONS 


Rare C. CHAFFIN, M.D. 
Los Angeles, California 


HE various fractures existing be- 

tween elbow and wrist inclusive prob- 

ably make up a high percentage of all 
fractures of the osseous system. Although 
some orthopedists do not consider them 
major fractures, these fractures will prob- 
ably produce a higher percentage of un- 
satisfactory results than many others. 

One prominent orthopedist remarked 
that “‘Colles’s fractures are the ones we 
would like to send to our worst enemy,” 
which would seem to bear out my remark 
regarding results. My own experience of 
nearly forty years bears this out. 

The problem has been one of obtaining 
satisfactory reduction rather than main- 
taining reduction. In recent years we have 
found a simple, easy method of traction 
always to the point of distraction; and 
since we have followed that rule, we have 
found little or no trouble in maintaining 
position. Also, there is less soft tissue 
reaction because we produce no trauma 
and no additional bone damage that one 
gets by manual manipulations. The serra- 
tions (teeth) are not ground off, therefore 
greater assurance of maintenance of reduc- 
tion. The old saying that “‘necessity is the 
mother of invention” was true with us in 
the preliminary work with the device 
herein described. 

We had a complete posterior dislocation 
of the entire carpal group as the result of a 
motorcycle accident, among the many 
other injuries. Under anesthesia we at- 
tempted manual traction by four strong 
men to reduce the dislocation and we were 
not successful. 


268 


Some other method was necessary. Soft 
tissue damage by crushing and lacerations 
in addition to finger fractures prevented 
the use of a finger tractor. Also, the finger 
tractor involves an incorrect and undesir- 
able factor, namely, that of constriction. 
The woven steel finger stalls exert a 100 
per cent centripetal force, thereby dan- 
gerously constricting the finger and pro- 
ducing damaging nerve pressure. The 
amount of traction that can be obtained 
by finger pull (even with my improved 
equalizer, Fig. 1) is inadequate to over- 
come the strong muscles and ligaments of 
the forearm and wrist. 

An hour or so in my machine shop re- 
sulted in the application of a new idea for 
traction. I placed a heavy encircling cast 
on the arm and elbow at right angles to use 
as an anchor-countertraction. For the 
tractor I made a hand (Fig. 1) from 3¢ inch 
plywood and attached this to a \%4 inch 
round iron bar by two 84» bolts. A heavy 
web strap completed the device. 

The next day with the cast attached to 
the head of the Hawley table as an anchor, 
the board was placed on the hand and the 
web strap secured to the screw at the foot 
of the table under anesthesia. A few turns 
easily and completely reduced the disloca- 
tion to a wide distraction, without trauma 
to the damaged hand or effort by the 
operator. The individual bones of the 
carpus were widely distracted, all in their 
normal relationship. 

Since that time I have used it on many 
Colles’s fractures and allied bone injuries 
with the same success. Because of the keen 
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Fic. 1. Showing three parts of traction appliance. a, anchor or counter tractor; 
B, hand plate, traction strap and small finger strap; c, pulleys (tackle blocks) 


with self-locking device. 


Fic. 2. Shows appliance attached to hand on a patient supine with his arm over 
the edge of the table. a, anchor attached to head of Hawley table or device on 
wall at table height; B, plate applied to the palm of the hand. Before pulling on 
the traction strap slide the plate well up on the hand; c, pulleys (tackle blocks) 
attached to the traction strap and to the opposite side of the room or to the 
foot of the post of the Hawley table. Keep the elbow at a right (go degree) angle. 


interest of many physicians and ortho- 
pedic surgeons, we carried the idea to our 


mechanics and the following appliance was 
developed: 


DESCRIPTION AND TECHNIC 


Place the patient on a flat table directly 
between two walls for anchor points. Place 
metal cuff to anchor arm at go degrees to 
forearm. This may be fastened to a door- 
knob by cotton rope. The metal plate is 
now applied to the palm with a strap across 
the wrist at the base of the thumb. One 
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plate automatically fits all size hands, 
right or left. Push the plate well up and 
see that the strap is taut in the position 
before applying traction. The four-pulley 
ball-bearing “‘tackle blocks” are now 
attached to snap on the plate strap and 
the end of the pulley with locking device 
is attached to a radiator or door on the 
opposite side of the room. Under light 
anesthesia traction is now made, noting 
that the elbow is at right angles so the 
anchor cuff will not slip up on arm. The 
table may be moved footward to produce 
elbow at right angles. (Fig. 2.) 
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Fic. 3. An improved equalizer made by the author. The pulleys in the bar are adjustable for spacing; the pulleys 
in the clevises reduce all cord friction to a minimum and real equalizer is obtained, which is not possible when the 
cord goes through the eyelets. This is suitable for finger and metacarpal fractures only and is not adequate for 
reducing arm fractures. Finger stalls will not stand traction up to 200 or 300 pounds. 

Fic. 4. The first device made hurriedly by the author to meet an emergency. The fingers and thumb are not neces- 
sary as seen in Figures 1 and 2. The new metal device serves every requirement for traction of the arm and wrist. 


From 50 to 300 pounds may be necessary 
to produce distraction of fragments. When 
crepitus at site of fracture is no longer felt, 
distraction has probably been accom- 
plished and x-rays may now be taken. 
Traction is maintained while films are 
developed. 

Hold fragments firmly with the thumb 
and fingers, loosen pulleys slowly and 
remove the plate. The serrations will en- 
gage and the fragments will have less 
tendency to slip. Apply splint or ‘plaster; 
anatomic reductions and maintenance are 
to be expected. (Figs. 3 and 4.) 

The advantages of this device are: (1) 
simplicity of application and use; (2) non- 
traumatic anchor; (3) no arterial compres- 
sion in the hand or wrist; (4) no trauma to 


hand; (5) no discomfort by the tractor 
when using local anesthesia; (6) traction 
controlled to any degree, smooth, gradual 
and self-locking; (7) traction is maintained 
while x-rays are taken; (8) absence of palp- 
able crepitus indicates distraction; (9) 
bone fragments are not further traumatized 
and serrations are intact; (10) device can 
be sterilized if surgery is indicated; (11) 
simplicity of removal for retaining appli- 
ance—cast or splint; (12) only known 
method of quick, easy and complete reduc- 
tion of carpal fractures and dislocations by 
traction alone; (13) comminuted frag- 
ments have a tendency to “line up” if 
sufficient traction is obtained. (14) alumi- 
num permits clear x-ray films and (15) one 
appliance fits all size hands, right or left. 
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help for the busy 
hospital buyer 


This new booklet is designed as a handy informa- 
tive guide to Cutter’s complete line of expendable 
equipment for infusion of solutions, blood and 
plasma. For your convenience the pages are index 
card size, and may be torn out along perforated 
edge for inclusion in your card file. 


MAIL THE COUPON FOR YOUR COPY 


CUTTER LABORATORIES, Berkeley 10, California, Dept. B-11 
Please send me the new expendable |. V. Equipment guide. 


@ Cutter expendable intravenous sets are sterile, 
pyrogen-free and come already assembled for im- 
mediate use. Simply remove protective coverings, 
attach a sterile needle, and you’re all set for safe, 
simple, time-saving administration. 


Team these streamlined disposable sets with 
sterile, pyrogen-free Cutter Solutions in Safti- 
flasks—and you have the ideal combination for 
I. V. infusion. 


Solutions in 
SAFTIFLASKS 
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COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


Announces continuous courses 


SURGER Y—Intensive Course in Surgical Technique, 
Two Weeks, Starting February 21, March 21. 
Surgical Technique, Surgical Anatomy & Clinical 
exer. Four Weeks, Starting February 7, March 


Surgical Anatomy ©& Clinical Surgery, Two 
Weeks, Starting February 21, March 21, April 18. 
Surgery of Colon & Rectum, One Week, Starting 
March 7, April 11. 
Surgical Pathology, Every Two Weeks. 
GYNECOLOGY—Intensive Course, Two Weeks, 
Starting February 21, March 21. 
Vaginal Approach to Pelvic Surgery, One Week, 
Starting February 14, April 4. 
OBSTETRICS—Intensive Course, Two Weeks, Start- 
ing March 7, April 4. 
MEDICINE Intensive Course, Two Weeks Starting 
-April 4. 


Personal Course in Gastroscopy, Two Weeks, 
Starting March 7. 

Four Weeks, Starting March 
16. 


PEDIATRICS—Intensive Course, Two Weeks, Start- 
ing April 4. 


DERMATOLOGY—Formal Course, Two Weeks, 
owe | May 2. 
Clinical Course Every Two Weeks. 


CYSTOSCOPY—Ten Day Practical Course Every 
Two Weeks. 


ROENTGENOLOGY—Lecture & Diagnostic Course, 
Two Weeks, Starting the First Monday of Every 
Month. 

Clinical Course Starting Third Monday of Every 
Month. 


GENERAL, INTENSIVE AND SPECIAL COURSES IN ALL BRANCHES OF MEDICINE, SURGERY AND THE SPECIALTIES 


TEACHING FACULTY—ATTENDING STAFF 
of Cook County Hospital 
Address: Registrar, 427 South Honore Street, Chicago 12, Illinois 


THE NEW YORK POLYCLINIC 
MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America) 


UROLOGY 


A combined full time course covering an academic year (8 
months). it comprises instruction in pharmacology; physiology; 
embryology; biochemistry; bacteriology and pathology; practical 
work in surgical anatomy and urological operative procedures on 
the cadaver; regional and general anesthesia (cadaver); office 
gynecology; proctological diagnosis; the use of the ophthalmo- 
scope; physical diagnosis; roentgenological interpretation; electro- 
cardiographic interpretation; dermatology and syphilology; 
neurology; physical medicine; continuous instruction in cysto- 
endoscopic diagnosis and operative instrumental manipulation; 
operative surgical clinics; demonstrations in the operative instru- 
mental management of bladder tumors and other vesical lesions 
as well as en ic prostatic resection. 


PROCTOLOGY AND 
GASTRO-ENTEROLOGY 


A combined course comprising attendance at clinics and lectures; 
instruction in examination, diagnosis and treatment; witnessing 
operations; ward rounds; demonstration of cases; pathology; 
radiology; anatomy; operative proctology on the cadaver. 


FOR THE GENERAL PRACTITIONER 


Intensive full time instruction covering those subjects which are 
of particular interest to the physician in general practice. Funda- 
mentals of the various medical and surgical specialties designed 
as a practical review of established procedures and recent ad- 
vances in medicine and surgery. Subjects related to general 
medicine are covered and the surgical departments participate in 
giving fundamental instruction in their specialties. Pathology and 
radiology are included. The class is expected to attend depart- 
mental and general conferences. 


ROENTGENOLOGY 


A comprehensive review of the physics and higher mathematics 
involved, film interpretation, all standard general roentgen diag- 
nostic procedures, methods of application and doses of radiation 
therapy, both x-ray and radium, standard and special fluoroscopic 
procedures. A review of dermatological lesions and tumors sus- 
ceptible to roentgen therapy is given, together with methods 
and dosage calculation of treatments. Special attention is given to 
the newer diagnostic methods associated with the employment 
of contrast media, such as bronchography with Lipiodol, utero- 
salpingography, visualization of cardiac chambers, peri-renal 


insufflation and myelography. Discussions covering roentgen 
departmental management are also included. 


FOR INFORMATION ADDRESS 


MEDICAL EXECUTIVE OFFICER, 345 West 50th Street, NEW YORK 19 
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Ti win.” 2 new “nonabsorbable” sulfonamide, for the treatment of 
emer infections duc to ausceptible organisms and for preoperative prophylaxis 
in fh abdominal surucry, possesses the unique property of being absorbed by the 
wucosa in high concentration where it remains te mporarily 
Mout being absorbed by the blood stream in detectable amounts following 


THALAMYD is bactericidal for common dys<nteric organisms 
end for aif coliform bacilli normally present in the intestine. THALAMYS, 
destroys susceptible pathogenic organisms within the wall of the git 


ee well as within its lumen. Because of its ability to temporarily climmate 
éompletely E. coli from, the intestinal tlora,' it offers the 
latest approach to gafer abdominal surgery. 


Aa THALAM®D ic virtually Gnabeorbed by the systemic 
circulation it is completely nontoxic tu 


hematopoiehic tigeges and to the urinary tract. 


In CaliOns: Badillary dysentery (shigellosis) 
end for prophylaxis in 
ebdomings surgery. THALAMYD has 
proved emettive in ulcerative colitis.” 


dosa Gm. in. divided dosage, after meals, 


Usually, not more than 0.2 Gm. per kilogram of 
body weight & necessar’ in 24 hours, Children 
dosage may be contp: i this Basis, upd 
40 Kz. For aleerative higher dosages may 


be weed Without danecr of toxicity, due to the 
character of THALAMYD. 


packaging: TRALAMYO tablets contain 0.5 Gm. (1.7 gt) 
of phthaiyi per tablet. Bottles of 186 
and 1000 tablets. 


*T of Schering Corporations 


ORPGRATION « BLOOMFIELD, NEW JERSEY 
N CANADA; SCHERING CORPORATION LIMITED, MONTREAL 
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Outside the Ivory Tower 


(continued from page 20) 


ECOMMENDATIONS for far-reaching 
changes in nursing practice and in nursing 
education are made to the National Nursing 
Council in a report by Dr. Esther Lucile Brown 
of the research staff of Russell Sage Founda- 
tion, which publishes the study under the title 
“Nursing for the Future.” The study, financed 
in part by a grant from the Carnegie Corpora- 
tion of New York, relates nursing to the health 
services foreseen for the second half of the 
twentieth century, and makes its recommenda- 
tions in the light of these developing and 
special needs. Focused on education at the 
professional level, it also deals with such 
attendant problems as the present shortage 
of nurses, improvements which must be made 
within the profession if it is to attract enough 
young women for future nursing needs and 
the use and training of practical and graduate 
bedside nurses under suitable regulation. 

“Today the nurse probably ranks close to 
the teacher as a social necessity,” says Dr. 
Brown. “If she is not needed so continuously 
to serve the interests of childhood and adoles- 
cence, she is needed at times during the life 
span of every person. Her réle as an indispen- 
sable member of the health services engaged 
in therapy, the prevention of disease and the 
protection of health is continuously growing 
in size and importance.” 

Nevertheless society does not assist nursing 
education as it does teacher training, and other 
conditions within and outside the profession 
have alarmingly reduced the number of ap- 
plicants available for training. Dr. Brown 
cites the estimate of the Women’s Bureau of 
the United States Department of Labor that 
500,000 to 550,000 nurses will be needed by 
1960 if only current standards of nursing are 
maintained. Twice as many will be required 
if the proposed more adequate care for mental 
patients and other unmet needs are to be sup- 
plied. But the supply of nurses is now at such 
a low level that to meet merely the 550,000 
estimate, the number of graduates from 1951 
to 1960 must average over 45,000 per year. 
In 1947 admissions to the 1,253 state-accredited 
schools totalled only 38,000, and more than 
30 per cent of those enrolled are expected to 
drop out before graduation. 


A} surgical sock, designed by an ortho- 
pedic surgeon to protect the toes of 
persons wearing plaster leg casts, has been 
placed on the market by Plaut Products, 
149 West Fourth Street, Cincinnati 2, Ohio. 
This sock has the trade name of KAST-SOCKS. 

Made of fine, white, combed, cotton yarn 
with an unusual amount of stretch this sock 
is easily put over the cast. All seams and points 
of strain are reinforced with extra strong 
stitching, assuring the wearer of long service. 
The rubber binding inserted at both heel and 
toe opening makes these socks fit neatly over 
the entire cast. This sock can be washed and 
used repeatedly. 


University announced plans 
to construct a $2,000,000 cancer research 
unit at the Columbia-Presbyterian Medical 
Center, Broadway and 168th Street. The 
announcement, made by Dr. Willard C. 
Rappleye, dean of the Faculty of Medicine, 
stated that three floors of new laboratories 
will be constructed atop the present Vander- 
bilt Clinic. 


(continued on page 40) 
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Doubly Important in Convalescence 


BBreaxrast skimping has no place in convalescence, 
since a poor morning meal may impose an impossible task on the other two 
meals in providing the daily nutrient needs. 


A good starting point in planning breakfast for the convalescent is a widely 
acclaimed basic breakfast pattern consisting of fruit or fruit juice, cereal, milk, 
bread and butter. Other suitable foods may be added to bring the caloric and 


nutrient contributions to the desirable one-fourth to one-third of the day’s 
nutrient requirements. 


This pattern breakfast is rarely contraindicated. It is exceptionally well 
balanced as evidenced by the table of nutrient composition, and may be varied 


almost endlessly to provide renewed taste appeal. The cereal serving, consisting 
‘ of breakfast cereal,* milk, and sugar, is an important component of this meal. 
| A RESEARCH AND EDUCATIONAL ENDEAVOR DEVOTED 
this advertisement ‘have, been TO THE BETTERMENT OF NATIONAL NUTRITION 
Feeds and Nabrsion of the 135 South La Salle Street + Chicago 3 


' American Medical Association. 


TOTALS supplied AMOUNTS supplied 
CARNE ASS by Basic Breakfast by cereal serving 
Orange juice, 4 fi. oz.; 
CALORIES....... 611 202 
Hot loz.;  PROTEIN........ 20.7 Gm. 7.1 Gm. 
0.465 Gm. 0.156 Gm. 
Whole Milk, 4. 0z.; pHOSsPHORUS.... 488 mg. 206 mg. 
Sugar, 1 teaspoon; So 3 mg. 1.6 mg. 
Toast (enriched, VITAMIN A...... 10741. U. 193 1. U. 
white), 2 slices ; THIAMINE....... 0.52 mg. 0.17 mg. 


, 5 Gm. RIBOFLAVIN. .... 0.87 mg. 0.24 mg. 
(about I teaspoon); WNIACIN......... 2.3 mg. 1.4 mg. 


Whole Milk, 8 fi. oz. ASCORBIC ACID.. 64.8 mg. 
*Composite average of all breakfast cereals on dry weight basis. 
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Memorial Hospital 
MEMORIAL CANCER CENTER 
offers 


TWO-YEAR RESIDENCIES IN ANESTHESIOLOGY TO 
GRADUATES FROM APPROVED MEDICAL SCHOOLS 
WHO HAVE HAD AT LEAST ONE YEAR OF AP- 
PROVED INTERNSHIP—ONE-YEAR FELLOWSHIPS 
IN ANESTHESIOLOGY AVAILABLE TO PHYSICIANS 
WHO HAVE COMPLETED AT LEAST ONE YEAR 
OF TRAINING IN ANESTHESIOLOGY. 


For further information write to 


OLGA SCHWEIZER, M.D. 
MEMORIAL HOSPITAL 


444 E. 68th ST., NEW YORK 21, N. Y. 


the DAXALAN-DOME-PASTE BANDAGE TECHNIQUE as introduced by 
DR. WILLIAM M. COOPER, Director, Department of Peripheral Vascular 
Diseases—New York Polyclinic Medical School and Hospital. 


This technique is based on a 3 point program = 


: &) Reduce the dermatitis with wet dressings of 
win DOMEBORO TABS (BUROW’S SOLUTION). 
es Combat local infection and stimulate 

healing with thick application of 
DAXALAN in the center of the ulcer 
and surrounding areas. 


DOMEBORO TABS is listed as “BUROW’S €} Overcome venous insufficiency, 


SOLUTION-DOMEBORO TABS”, on Page 376,. end ty Scrip, 
in the “Manual of Dermatology’’—issued un- DOME-PASTE BANDAGE (Un- 4 Ong Sin 
der the auspices of the National Research Stag 
Council and is recommended to be used wher- na’s Boot) around the entire leg oe ” 
_ ever Burow’s Solution is indicated. to supply compression. Foy, 20 “Noy, 
DOME CHEMICALS, INC. 80 
250 EAST 43rd STREET NEW YORK 17, N. Y. mer, Wee, 
Makers of the Soothing, Modernized Form of Burow’s Solution ees one 
DOMEBORO—Tablets * Powder * Packets * Ointment P 
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COMPLETE 
KIND OF MEAT PROTEIN 


B VITAMINS FOOD 
THIAMINE (B,) | RIBOFLAVIN(B,) | NIACIN IRON 


EXCELLENT | EXCELLENT FAIR EXCELLENT | EXCELLENT 


EXCELLENT FAIR EXCELLENT | EXCELLENT | EXCELLENT 


While its high content of biologically com- 
plete protein ranks meat among man’s best 
protein sources, its contribution of many more 
indispensable nutrients further enhances its 
over-all desirability in the daily dietary. 

As is readily seen in the chart above, every 
kind of meat is an excellent source of high 
quality protein and of iron. Meat further sup- 
plies significant amounts of the three B com- 
plex vitamins, thiamine, riboflavin and nia- 
cin. Certain cuts and kinds of meat are, as a 
matter of fact, among our richest food sources 
of thiamine and niacin. All meat, regardless 


EXCELLENT FAIR G00D EXCELLENT | EXCELLENT 
EXCELLENT G00D GOOD EXCELLENT | EXCELLENT 
VEAL 
> EXCELLENT | EXCELLENT | EXCELLENT | EXCELLENT | EXCELLENT 
AT 
SAUSAGE 
> (FRANKFURTERS, BOLOGNA) 
ALL VALUES ARE BASED ON COOKED MEATS... MEAT. ALSO SUPPLIES SIGNIFICANT AMOUNTS OF COPPER AND PHOSPHORUS 


of grade or cut, makes these contributions. 


Due to the excellent digestibility of meat— 
from 96 to 98 per cent—the metabolic avail- 
ability of its protein and other nutrients is 
virtually assured, making it particularly valu- 
able in many disease conditions in which 
these nutrients are especially needed. 


AMERICAN MEAT INSTITUTE 


Main Office, Chicago ... Members Throughout 
the United States 


The Seal of Acceptance denotes that the nutri- 
tional statements made in this advertisement 
are acceptable to the Council on Foods and 
Nutrition of the American Medical Association. 
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Outside the Ivory Tower 


(continued from page 36) 


NNOUNCEMENT has just been made 
of a motion picture producer who is 
publishing a booklet describing how to prepare 
your film before sending it to a recording 
studio to have it converted from a silent to a 
sound version. This booklet furnishes simplified 
footage scale charts, lay-out for preparation 
of your script and other important information. 
All 16 mm. film, whether photographed at 8, 
16, 24 or 64 frames per second, is adaptable 
to sound. After the film, whether black and 
white or color, is prepared a high fidelity sound 
track can be placed on your film by this pro- 
ducer for a very nominal fee. These booklets, 
No. 121 entitled ‘‘Make Your Movies Talk,” 
can be obtained gratis by writing C. Lawrence 
Walsh and Company, 801 Brighton Road, 
Pittsburgh 12, Pa. 


HE “Schering Physicians’ Income Tax 

Guide,” a 93-page compilation of essential 
information on the proper completion of 
federal income tax estimates and returns, is 
being distributed to the medical profession 
upon request by The Schering Corporation, 
Bloomfield, N. J. Every possible situation is 
covered clearly and concisely—from general 
tax return procedure to such problems as 
bad debts or the deductibility of reading 
matter for the physician’s waiting room. 

Prepared especially for physicians by tax 
experts, Hugh J. Campbell and James B. 
Liberman of N. Y., the Schering booklet 
includes charts of sample tax returns, com- 
pletely filled in and accompanied by lists of 
permissible deductions. The books have been 
prepared for complimentary distribution by 
the Medical Service Department of Schering 
Corp. 


whick seeks to prevent recurrence 
in this country of a serious epidemic of 
influenza like that which occurred in 1918 has 
been developed by the Surgeons General of 
the Army, Navy, Air Force and Public Health 
Service, Surgeon General Leonard A. Scheele 
of the Public Health Service recently an- 
nounced. The plan is part of an international 
program set up by the World Health Organiza- 
tion last year to study influenza and aid 
physicians and health officials in the control 
of the disease. An Influenza Information 


Center to serve as headquarters for the pro- 
gram in the United States has been established 
at the National Institutes of Health, Bethesda, 
Md. 

The specific objectives of the worldwide 
program are (1) to identify new strains of 
influenza virus as these appear and (2) to 
evaluate their usefulness for incorporation of 
influenza vaccine. Prompt reporting by local 
physicians and health officers of all suspected 
cases of influenza is essential to the success 
of the program because of the explosive char- 
acter of most influenza epidemics and their 
exceedingly rapid spread over extensive areas. 
In the past many cases of influenza have not 
been reported to health departments until 
outbreaks had already attained comparatively 
serious proportions. The laboratory identifica- 
tion of suspected cases has seldom been ob- 
tained and reported outbreaks of the disease 
in most instances could not be authoritatively 
described as caused by influenza virus. 


OON to be issued in book form are the Ciba 
illustrations of anatomy and pathology 
which were prepared by Frank H. Netter, 
M.D. These full color drawings have been dis- 
tributed to physicians for the last several years 
in portfolio form by Ciba Pharmaceutical 
Products, Inc. These anatomic charts have 
been widely acclaimed in the medical profes- 
sion. In many medical schools they are used 
as teaching aids and physicians have found 
them valuable in office instruction of patients. 
While portfolios of new drawings will be issued 
from time to time, this new book will bring 
together: those that were distributed up to 
January 1, 1948. The book will measure 
944x12% inches and contain 224 pages, 
showing 191 of these anatomic charts printed 
in full color. It will be sold by Ciba at a price 
to cover only the actual printing and binding 
costs. 

Some of the subjects covered in the book 
will be the lungs and chest; injuries to the 
chest; the esophagus; the stomach; the duo- 
denum, etc. The illustrations will be printed 
on 80-pound gloss enamel paper and the book 
will be bound in boards with blue buckram 
covering and the title stamped in genuine gold 
on the front and spine. 
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TH 
58 YEAR OF PUBLICATION 


A practical journal built on merit that 
any doctor will take pride in having in 
his library—beautifully printed and illus- 
trated—a publication that will provide 
both pleasure and inspiration. 


The American Journal of Surgery 


49 West 45th St. New York 19 


Yearly Subscription $12.00 U.S.A. 
Canada and Pan-American Countries $14.00 Foreign $15.00 
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Leg ulcer of over thirty-four years’ duration 
associated with chronic dermatosis. This condi- 
tion had been given treatment by the usual 
remedies without ever having healed. 


Two weeks of Chloresium therapy brought 
about the above change in the condition of the 
ulcer. Complete healing followed one week later. 
Note, also, the improvement in the dermatosis. 


CHLOROPHYLL HEALED 


when other methods of treatment failed 


@ The case shown above is typical of hun- 
dreds, which proved stubbornly resistant to 
treatment until Chloresium preparations were 
used. And the record* shows that an over- 
whelming majority of them not only re- 
sponded rapidly to chlorophyll therapy, but 
healed completely in a relatively short time. 


Try Chloresium on your 
slowest healing case 


We invite you to try Chloresium Ointment or 
Solution (Plain) on your most resistant case— 
some ulcerative lesion, chronic osteomyelitis, 
wound, burn, dermatitis, or any other condi- 
tion which calls for accelerated healing. Just 
mail the coupon at right. 


Chlorestum 


REG. U.S. FAT. OFF 


Natural, nontoxic therapeutic chlorophyll 
preparations—Accelerates healing ¢ Stimu- 
lates normal cell growth ¢ Controls super- 
ficial infection * Reduces scar formation ¢ 
Nontoxic, bland and soothing * Deodorizes 
malodorous lesions. 


At all leading drugstores 


Bozuue, E.J. The Treatment of The Lahey Clinic 


Chronic Leg Ulcers Bulletin, 4:242 
(1946) 


Bowers, Warner F, Chlorophyll in Amer. + Surgery, 


Wound Healing and XXII: 37 

Suppurative Disease (1947) 

Capy, Jos. B. and Treatment of Amer. J. Surgery. 

Morean, W.S. Chronic Ulcers LXXV: 4 (1948, 
with Chlorophyll 

Ganan, E., Kuine, P.R. Chlorophyll in the Arch. Dermat. & 

and Finxie, T.H. Treatment of Ulcers Syph. 

943) 

Lanciey, W.D. and Chlorophyll in the Penn. Med. 

Morcan, W.S. Treatment of Journal, Vol. 51: 

Dermatoses No. 1 (1947) 

Morean, W.S. oe Therapy— Guthrie Clinic 

A Review of Bulletin. 16:94 

114 cases (1947) 


NEW —Chloresium Tooth Paste and Den- 
tal Ointment now make chlorophyll therapy 
available for the treatment of Vincent’s 4d 
fections and other periodontal diseases. 


FREE—MAIL COUPON 


RYSTAN CO., INC. Dept. as-2 

7 N. MacQuesten Pkwy., Mt. Vernon, N. Y. 

I want to try Chloresium on my most resistant 
case. Please send me, without obligation, clinical 
samples and complete literature. 


Addr 


City. Zone. State. 
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“The intravenous use of Coramine in adequate 


doses from 5 to io cc. is a valuable adjunct in the 
treatment of the immediate period of shock. The 


clinical evidence of peripheral collapse rapidly | j 

regresses for a period of an“hour or more. The Pe 
for effect can be repeated by a second intravenous 
emergency | administration. . . . Peripheral circulatory sup- 
treatment port is obtained during the immediate period 


when fatalities occur. Its use should permit sur- 


of shock 


vival until such time when serum and other 


useful therapeutic procedure can be instituted.”* 


@ From 20 to 30 cc. may be given safely 
within 2 period of 30 minutes. 


1. Gunther, Lt.-Com. Lewis: U. S. Naval Med. Bull., 
41: 2, 1943- 


Coramine: Ampuls of 5 cc. in cartons of 3 and 12. 


a PHARMACEUTICAL PRODUCTS, INC., SUMMIT, WEW JERSEY 
(brand of nikethamide)—T. M. Reg. U. S. Pat. Off. 
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